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CLAIMS 



[Claim(s)] 

[Claim 1] As opposed to the optical disk in which PURIPITTO which carries out wobbling of the truck for record by 
the wobble signal of a predetermined frequency, and has said wobble signal and predetermined phase relation was 
formed It is a clock signal generator in the data recorder which records data based on the clock signal for record 
generated from the synchronous wobble signal which carried out phase simulation to said wobble signal. The wobble 
signal detection means for extracting said wobble signal, and a synchronous wobble signal generation means to have 
a phase comparator for carrying out phase simulation to said extracted wobble signal, The defect detection means 
for detecting the defect on said optical disk, The clock signal generator characterized by providing the phase- 
comparison section setting means for setting up the phase-comparison section of said phase comparator, and 
restricting the phase-comparison section of said phase comparator at the time of discharge of a defect detection 
condition. 

[Claim 2] As opposed to the optical disk in which PURIPITTO which carries out wobbling of the truck for record by 
the wobble signal of a predetermined frequency, and has said wobble signal and predetermined phase relation was 
formed It is a clock signal generator in the data recorder which records data based on the clock signal for record 
generated from the synchronous wobble signal which carried out phase simulation to said wobble signal. The wobble 
signal detection means for extracting said wobble signal, and a synchronous wobble signal generation means to have 
the phase comparator which carries out phase simulation to said extracted wobble signal, The phase contrast 
detection means for detecting the phase of said said wobble signal, and the phase contrast of the generated 
synchronous wobble signal, Only when the phase contrast of said wobble signal detected by said phase contrast 
detection means and the generated synchronous wobble signal is phase contrast within the limits set up beforehand 
The clock signal generator characterized by providing the phase-comparison section setting means for outputting a 
comparison section setting signal to said phase comparator, and setting up the phase-comparison section of said 
phase comparator. 

[Claim 3] The clock signal generator according to claim 1 or 2 characterized by being constituted so that a 
comparison section setting signal may be outputted to said phase comparator only when said phase-comparison 
section setting means is less than the duty ratio to which said wobble signal was set beforehand. 
[Claim 4] As opposed to the optical disk in which PURIPITTO which carries out wobbling of the truck for record by 
the wobble signal of a predetermined frequency, and has said wobble signal and predetermined phase relation was 
formed It is a clock signal generator in the data recorder which records data based on the clock signal for record 
generated from the synchronous wobble signal which carried out phase simulation to said wobble signal. The wobble 
signal detection means for extracting said wobble signal, and a defect detection means to detect the defect on said 
optical disk, While having the phase comparator which carries out phase simulation to said extracted wobble signal 
and generating a synchronous wobble signal according to the topology of said phase comparator The clock signal 
generator characterized by providing the synchronous wobble signal generation means for generating the 
synchronous wobble signal which synchronized with the standup of said wobble signal, or the timing of falling at the 
time of discharge of a defect detection condition. 

[Claim 5] As opposed to the optical disk in which PURIPITTO which carries out wobbling of the truck for record by 
the wobble signal of a predetermined frequency, and has said wobble signal and predetermined phase relation was 
formed It is a clock signal generator in the data recorder which records data based on the clock signal for record 
generated from the synchronous wobble signal which carried out phase simulation to said wobble signal. A wobble 
signal detection means to extract said wobble signal, and the synchronous wobble signal generation means for 
having the phase comparator which carries out phase simulation to said extracted wobble signal, and generating a 
synchronous wobble signal according to the topology of said phase comparator, Provide a phase contrast detection 
means to detect the phase contrast of said wobble signal and the generated synchronous wobble signal, and if said 
synchronous wobble signal generation means is beyond the phase contrast to which the phase contrast detected by 
said phase contrast detection means was set beforehand The clock signal generator characterized by generating the 
synchronous wobble signal which synchronized with the standup of said wobble signal, or the timing of falling. 
[Claim 6] As opposed to the optical disk in which PURIPITTO which carries out wobbling of the truck for record by 
the wobble signal of a predetermined frequency, and has said wobble signal and predetermined phase relation was 
formed It is a clock signal generator in the data recorder which records data based on the clock signal for record 
generated from the synchronous wobble signal which carried out phase simulation to said wobble signal. A wobble 
signal detection means to extract said wobble signal, and a PURIPITTO signal detection means to extract said 
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PURIPITTO signal. The 1st phase-comparison means which detects the phase contrast of said wobble signal and 
the 1st dividing signal of the clock signal for record, The 2nd phase-comparison means which detects the phase 
contrast of the 2nd dividing signal of said PURIPITTO signal and the clock signal for record, The adder adding the 
1st phase-comparison signal which is the output of said 1st phase-comparison means, and the 2nd phase- 
comparison signal which is the output of said 2nd phase phase-comparison means, The input change means for 
carrying out a selection setup of said 1st phase-comparison signal inputted into said adder in connection with the 
roll control of said optical disk, and said 2nd phase-comparison signal, The clock signal generator characterized by 
providing the oscillator circuit which outputs the clock signal for record based on the output of said adder. 
[Claim 7] Said input change means inputs only said 1st phase-comparison signal into said adder, before performing 
seek operation control. After generating the clock signal for record which is after seek operation termination and 
carried out phase simulation to said 1st phase-comparison signal, said 2nd phase-comparison signal is inputted into 
said adder. The clock signal generator according to claim 6 characterized by constituting so that said 1st phase- 
comparison signal and said 2nd phase-comparison signal may be added in said adder. 

[Claim 8] As opposed to the optical disk in which PURIPITTO which carries out wobbling of the truck for record by 
the wobble signal of a predetermined frequency, and has said wobble signal and predetermined phase relation was 
formed It is a clock signal generator in the data recorder which records data based on the clock signal for record 
generated from the synchronous wobble signal which carried out phase simulation to said wobble signal. A wobble 
signal detection means to extract said wobble signal, and a synchronous wobble signal generation means to have the 
phase comparator which carries out phase simulation to said extracted wobble signal, A defect detection means to 
detect the defect on said optical disk, The clock signal generator characterized by providing an addition change 
means to add said synchronous wobble signal to said wobble signal in the section when the defect was detected by 
said defect detection means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the clock signal generator used in the data recorder which records 

information on record media, such as an optical disk for record which can be added. 

[0002] 

[Description of the Prior Art] Generally, wobbling (wobbling) of the truck is carried out to the optical disk for record 
as criteria for generating the clock signal for record. In the clock signal generator in the data recorder which records 
information on such an optical disk for record, after extracting a wobble signal from the above trucks, the clock 
signal which synchronized with this wobble signal is generated, and various data are recorded on the target position. 
In recent years, in connection with the densification of the optical disk for record, the pitch between adjoining 
trucks is narrow. Consequently, the phenomenon in which a leakage lump of the light from the truck contiguous to 
the truck with which the light beam was irradiated, and the so-called cross talk happen, and a phase shifts to the 
wobble signal of original [ signal / which is detected / wobble ] has occurred. Therefore, in the clock signal 
generated based on the detected wobble signal, the problem that data were correctly unrecordable on a target 
location had occurred. 

[0003] Moreover, if the defect (defect) by the blemish, dust, etc. exists on the optical disk for record, this defect 
may be overlapped on a pulse-like noise on a wobble signal. In such a case, there is a problem that detect the 
defect and a PURIPITTO signal etc. is incorrect-detected. As an approach of reducing such incorrect detection, the 
PURIPITTO detection equipment indicated by JP,1 1-283248.A, for example is known. The PURIPITTO detection 
equipment of JP,1 1-283248.A extracts a composite signal from the reflected light from an optical disk by the 
composite-signal extract section, and is extracting the PURIPITTO signal and the wobble signal from this composite 
signal. The synchronous wobble signal generation section generates the synchronous wobble signal with which the 
frequency and phase of the wobble signal extracted from the composite signal synchronized. When a defect 
detecting element detects the defect on an optical disk, a multiplexer permutes a composite signal by the 
synchronous wobble signal. Thus, detection of the PURIPITTO signal which mistook only the period which detected 
the defect in the latter part of the PURIPITTO detection equipment indicated by JP.1 1-283248.A for the 
configuration replaced with the synchronous wobble signal with which a noise etc. is not contained is prevented. 
[0004] 

[Problem(s) to be Solved by the Invention] As mentioned above, only in the period which detected the defect by a 
blemish etc., since conventional PURIPITTO detection equipment is constituted so that the composite signal at that 
time may be permuted by the synchronous wobble signal which is not influenced of a defect, it has prevented the 
output of the PURIPITTO signal which was mistaken in the defect detection period. However, if a defect detection 
period expires, since an input signal will change from a synchronous wobble signal to a composite signal, the 
extracted wobble signal is inputted into a phase comparator. When a defect occurs in a part [ finishing / record of 
an optical disk ], the phase contrast of the wobble signal and synchronous wobble signal which the wobble signal 
with which the frequency differed from the phase may be inputted, and were extracted for this reason may become 
large after defect detection period termination. Consequently, when a phase comparator outputted phase contrast 
information according to the phase contrast produced after defect detection period termination, and that phase 
contrast was large, there was a case where it was pulled at the phase side which the wobble signal mistook. 
Moreover, when phase contrast is large, in order to adjust the phase of a synchronous wobble signal, control which 
changes the phase of a synchronous wobble signal suddenly is performed. Consequently, there was a problem that 
fluctuation of the clock signal generated from the inputted wobble signal became large. 

[0005] In the time of termination of the period (it is henceforth called a defect detection period for short) when this 
invention detected the defect on an optical disk etc. Even if the phase of the inputted wobble signal differs from the 
phase of a synchronous wobble signal Without drawing in the phase side which mistook the phase of a wobble signal 
rapidly, a phase is changed, and generation of the clock signal for record in the mistaken location is prevented, and 
it aims loose at offering the clock signal generator which can generate the stable clock signal for record. 
[0006] 

[Means for Solving the Problem] As opposed to the optical disk in which PURIPITTO which the clock signal 
generator concerning this invention carries out wobbling of the truck for record by the wobble signal of a 
predetermined frequency, and has said wobble signal and predetermined phase relation was formed It is a clock 
signal generator in the data recorder which records data based on the clock signal for record generated from the 
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synchronous wobble signal which carried out phase simulation to said wobble signal. The wobble signal detection 
means for extracting said wobble signal, and a synchronous wobble signal generation means to have a phase 
comparator for carrying out phase simulation to said extracted wobble signal, The defect detection means for 
detecting the defect on said optical disk and the phase-comparison section setting means for setting up the phase- 
comparison section of said phase comparator, and restricting the phase-comparison section of said phase 
comparator at the time of discharge of a defect detection condition are provided. Thus, according to the constituted 
clock signal generator, gently, a phase can be changed and jthe stable clock signal which does not generate the 
clock signal for record in the mistaken location can generate so that it may not draw in the phase side which 
mistook the phase of a synchronous wobble signal rapidly, even if the phases of the wobble signal inputted as the 
phase of a synchronous wobble signal at the time of discharge of a defect detection condition differ. 
[0007] The clock signal generator of invention by other viewpoints As opposed to the optical disk in which 
PURIPITTO which carries out wobbling of the truck for record by the wobble signal of a predetermined frequency, 
and has said wobble signal and predetermined phase relation was formed It is. a clock signal generator in the data 
recorder which records data based on the clock signal for record generated from the synchronous wobble signal 
which carried out phase simulation to said wobble signal. The wobble signal detection means for extracting said 
wobble signal, and a synchronous wobble signal generation means to have the phase comparator which carries out 
phase simulation to said extracted wobble signal, The phase contrast detection means for detecting the phase of 
said said wobble signal, and the phase contrast of the generated synchronous wobble signal, Only when the phase 
contrast of said wobble signal detected by said phase contrast detection means and the generated synchronous 
wobble signal is phase contrast within the limits set up beforehand A comparison section setting signal is outputted 
to said phase comparator, and the phase-comparison section setting means for setting up the phase-comparison 
section of said phase comparator is provided. Thus, in the constituted clock signal generator, record playback 
luminescence power is changed in the time of modification in the record actuation from playback actuation instead 
of a defect etc., and in the continuity of a wobble signal having broken off etc., only when the phase contrast of a 
wobble signal and the generated synchronous wobble signal is phase contrast within the limits set up beforehand, 
the phase-comparison section setting signal is outputted. For this reason, according to the clock signal generator of 
this invention, the stable clock signal with which phase contrast does not shift greatly suddenly is generable. 
[0008] The clock signal generator of invention by other viewpoints As opposed to the optical disk in which 
PURIPITTO which carries out wobbling of the truck for record by the wobble signal of a predetermined frequency, 
and has said wobble signal and predetermined phase relation was formed It is a clock signal generator in the data 
recorder which records data based on the clock signal for record generated from the synchronous wobble signal 
which carried out phase simulation to said wobble signal. The wobble signal detection means for extracting said 
wobble signal, and a defect detection means to detect the defect on said optical disk, While having the phase 
comparator which carries out phase simulation to said extracted wobble signal and generating a synchronous wobble 
signal according to the topology of said phase comparator The synchronous wobble signal generation means for 
generating the synchronous wobble signal which synchronized with the standup of said wobble signal or the timing of 
falling at the time of discharge of a defect detection condition is provided. Thus, according to the constituted clock 
signal generator, even if phases with the wobble signal inputted as the synchronous wobble signal which 
synchronized at the time of discharge of a defect detection condition differ, the clock signal which did not generate 
the clock signal for record in the mistaken location, and was stabilized is generable. 

[0009] The clock signal generator of invention by other viewpoints As opposed to the optical disk in which 
PURIPITTO which carries out wobbling of the truck for record by the wobble signal of a predetermined frequency, 
and has said wobble signal and predetermined phase relation was formed It is a clock signal generator in the data 
recorder which records data based on the clock signal for record generated from the synchronous wobble signal 
which carried out phase simulation to said wobble signal. A wobble signal detection means to extract said wobble 
signal, and the synchronous wobble signal generation means for having the phase comparator which carries out 
phase simulation to said extracted wobble signal, and generating a synchronous wobble signal according to the 
topology of said phase comparator, Provide a phase contrast detection means to detect the phase contrast of said 
wobble signal and the generated synchronous wobble signal, and if said synchronous wobble signal generation means 
is beyond the phase contrast to which the phase contrast detected by said phase contrast detection means was set 
beforehand The synchronous wobble signal which synchronized with the standup of said wobble signal or the timing 
of falling is generated. Thus, according to the constituted clock signal generator, record playback luminescence 
power is changed at the time of modification in the record actuation from playback actuation instead of a defect 
etc., and a gap of the clock signal by gap of phase contrast can be reduced as much as possible also in the case of 
the continuity of a wobble signal having broken off. 

[0010] The clock signal generator of invention by other viewpoints As opposed to the optical disk in which 
PURIPITTO which carries out wobbling of the truck for record by the wobble signal of a predetermined frequency, 
and has said wobble signal and predetermined phase relation was formed It is a clock signal generator in the data 
recorder which records data based on the clock signal for record generated from the synchronous wobble signal 
which carried out phase simulation to said wobble signal. A wobble signal detection means to extract said wobble 
signal, and a PURIPITTO signal detection means to extract said PURIPITTO signal. The 1st phase-comparison 
means which detects the phase contrast of said wobble signal and the 1st dividing signal of the clock signal for 
record. The 2nd phase-comparison means which detects the phase contrast of the 2nd dividing signal of said 
PURIPITTO signal and the clock signal for record, The adder adding the 1st phase-comparison signal which is the 
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output of said 1st phase-comparison means, and the 2nd phase-comparison signal which is the output of said 2nd 
phase phase-comparison means, The input change means for carrying out a selection setup of said 1st phase- 
comparison signal inputted into said adder in connection with the roll control of said optical disk and said 2nd 
phase-comparison signal and the oscillator circuit which outputs the clock signal for record based on the output of 
said adder are provided. Thus, according to the constituted clock signal generator, on the occasion of a roll control 
etc., when it differs from the usual playback rotational speed, such as the time of initial starting and seek operation, 
fluctuation of the clock signal generated can be reduced by changing the Gentlemen phase comparison signal 
inputted into an adder. 

[0011] The clock signal generator of invention by other viewpoints As opposed to the optical disk in which 
PURIPITTO which carries out wobbling of the truck for record by the wobble signal of a predetermined frequency, 
and has said wobble signal and predetermined phase relation was formed It is a clock signal generator in the data 
recorder which records data based on the clock signal for record generated from the synchronous wobble signal 
which carried out phase simulation to said wobble signal. A wobble signal detection means to extract said wobble 
signal, and a synchronous wobble signal generation means to have the phase comparator which carries out phase 
simulation to said extracted wobble signal, A defect detection means to detect the defect on said optical disk, and 
an addition change means to add said synchronous wobble signal to said wobble signal in the section when the 
defect was detected by said defect detection means are provided. Thus, according to the constituted clock signal 
generator, the stable clock for record can be generated, without generating the phase shift by the defect. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of desirable operation of the clock signal generator of this 
invention is explained, referring to an attached drawing. 

[0013] Gestalt 1» of <<operation Drawing 1 is the block diagram showing the configuration of the clock signal 
generator of the gestalt 1 of operation concerning this invention. In the clock signal generator of the gestalt 1 of 
operation, it explains using DVD-R which is DVD of a postscript mold as an example of an optical disk. It is the 
perspective view in which drawing 2's showing the general drawing of DVD-R as an optical disk, and drawing 3's 
having expanded a part of field enclosed with the alternate long and short dash line of DVD-R shown in drawing 2 , 
and having had and shown the cross section. 

[0014] First, DVD-R (it is only hereafter called a disk for short)1 which is the optical disk of the postscript mold 
shown in drawing 2 used in the clock signal generator of the gestalt 1 of operation is explained. As shown in drawing 
3 , PURIPITTO 46 showing disk information, such as truck positional information, is formed in the disk recording 
surface on a disk 1. Moreover, the groove truck 42 slightly rocked with the predetermined period to radial [ of a disk 
1 ] corresponding to the wobble signal (wobbling) is formed. Moreover, the land truck 43 for guiding a laser beam A 
is formed in the groove truck 42 at the disk 1, and PURIPITTO 46 is formed in this land truck 43. When wobbling is 
carried out for every fixed distance along the truck and the groove truck 42 extracts a wobble signal from this 
groove truck 42, the roll control of a disk and generation of the clock signal for record are performed. Moreover, 
PURIPITTO 46 prepared in the land truck 43 shows the PURIPITTO signal which shows the address to the disk 
information list, and exists in the maximum serious grade location of the groove truck 42 by which wobbling was 
carried out. Since, as for this PURIPITTO signal, topology is not lost by the cross talk with an adjoining truck, that 
phase precision is a high signal compared with a wobble signal. 

[0015] As shown in drawin g 3 , a disk 1 has the record film 41 formed with an organic-coloring-matter ingredient 
etc., the reflective film 45, and a protective coat 44, and is formed. Record of the data to a disk 1 is performed by 
irradiating the laser beam A modulated according to the data at the record film 41 of the groove truck 42. A laser 
beam A is irradiated to a disk recording surface, making the disk 1 formed as mentioned above rotate a disk 1 
centering on the core of a disk 1, when carrying out record playback of the data. The rotational frequency of the 
disk 1 at this time extracts a wobble signal in the clock signal generator which received the reflected light from the 
groove truck 42 mentioned later, and it controls the rotational frequency of a spindle motor so that the rotational 
frequency of a disk 1 becomes fixed. 

[001 6] The clock signal generator of the gestalt 1 of operation is equipped with the disk 1 in which PURIPITSUTO 
46 which has phase relation predetermined in the groove truck 42 which is a truck for data logging which carried out 
wobbling by the wobble signal of a predetermined frequency component, and a wobble signal was formed. In the 
clock signal generator of the gestalt 1 of operation shown in drawing 1 , the spindle motor 2 is constituted so that 
the disk 1 may be rotated with the desired rotational frequency and pickup 50 may perform record playback to a 
disk recording surface. Pickup 50 has the objective lens 3, the half mirror 4, the photodetector 5, and the laser 
oscillation machine 6. The laser beam A from the laser oscillator 6 is led to a disk 1 with a half mirror 4, and is 
condensed by the target truck of a disk recording surface with the objective lens 3. 

[001 7] The reflected light from the group truck 42 which detects a disk recording surface is constituted so that light 
may be received by the photodetector 5 optically made into the tangential direction of the group truck 42 2 ****s 
by the parallel parting line. The wobble signal from the groove truck 42 takes the difference of the output from the 
photodetector 5 divided into two, and is extracted from the differential signal. Pickup 50 receives the reflected light 
from an optical disk 1, generates the detecting signal which has recording information data including the PURIPITTO 
signal of PURIPITTO 46, and the wobble signal by the groove truck 42 etc., and outputs it to a regenerative amplifier 
10. A regenerative amplifier 10 amplifies detecting signals, such as a PURIPITTO signal and a wobble signal, and 
outputs them to a band pass filter (BPF:Band Pass Filter) 16. Moreover, at the time of reading actuation, the 
magnification signal corresponding to the recording information data already recorded is outputted to a decoder 11. 



JP,2002-050128,A [DETAILED DESCRIPTION] 



4/14 ^ — v 



A decoder 11 decodes the inputted magnification signal, generates a recovery signal, and outputs it to CPU12 which 
is a central processing unit. 

[0018] On the other hand, the radial push pull signal outputted from BPF16 is inputted into the wobble detector 20 
and the PURIPITTO detector 23, and a wobble signal and a PURIPITTO signal are extracted. The wobble signal 
extracted in the wobble detector 20 is outputted to the synchronous wobble signal generation circuit 30 and a 
phase comparator 15. A phase comparator 15 compares the phase of the wobble signal and rotation reference signal 
which were inputted, and supplies it to a spindle motor 2 through the spindle driver 14 by making the difference 
signal into a roll control signal. Thereby, a spindle motor 2 rotates at a predetermined rotational frequency. In the 
synchronous wobble signal generation circuit 30 which generates a synchronous wobble signal, the wobble signal 
detected in the wobble detector 20 is inputted into the 1st phase comparator 21, and detects the phase contrast of 
a wobble signal and the output signal from a counting-down circuit 28. The 1 st low pass filter (LPF:Low Pass Filter) 
22 graduates the signal from the 1st phase comparator 21, and outputs it to an adder 26. 

[0019] On the other hand, the PURIPITTO detector 23 where the radial push pull signal from BPF16 was inputted 
detects a PURIPITTO signal from a radial push pull signal, and outputs it to the 2nd phase comparator 24. The 2nd 
phase comparator 24 detects the phase contrast of the PURIPITTO signal and the output signal from a phase 
shifter 29 which were inputted. The 2nd low pass filter (LPF:Low Pass Filter) 25 graduates the signal from the 2nd 
phase comparator 24, and outputs it to an adder 26. An adder 26 adds each output of the 1st low pass filter (LPF) 
22 and the 2nd low pass filter (LPF) 25, and outputs it to a voltage controlled oscillator (VCOiVoltage Controlled 
Oscillator) 27. VC027 outputs the clock signal of the frequency according to the output of an adder 26 to a 
counting-down circuit 28 and an encoder 9. A counting-down circuit 28 carries out dividing of the output voltage of 
VC027, and outputs it to the 1st phase comparator 21 and phase shifter 29. A phase shifter 29 is delayed in the 
output signal of a counting-down circuit 28, and generates the phase-comparison signal for the 2nd phase 
comparator 24. 

[0020] The defect detector 31 outputs a defect signal to the phase-comparison section setting circuit 32, when a 
defect (defect) is detected from the radial push pull signal outputted from the photodetector 5. The phase- 
comparison section setting circuit 32 where the defect signal was inputted stops the output from the 1st phase 
comparator 21 for wobble signals, and the 2nd phase comparator 24 for PURIPITTO signals. The recording 
information data from an external host computer are inputted into an interface 13, and are outputted to an encoder 
9 through CPU 12 after interface processing. An encoder 9 generates a modulating signal by making the clock signal 
for record from the synchronous wobble signal generation circuit 30 into a timing signal, and outputs it to the power 
control circuit 8. The power control circuit 8 performs conversion of waveform of a modulating signal based on the 
clock signal for record, generates a record signal, and outputs it to the laser drive circuit 7. The laser drive circuit 7 
outputs the laser driving signal which drives pickup 50. 

[0021] Next, it explains, referring to drawing 4 about the wobble signal and PURIPITTO signal which are acquired 
from the disk 1 which is DVD-R. Drawing 4 is an output wave form chart like each part in the clock signal generator 
of the gestalt 1 of operation. In a clock signal generator, a laser beam A is irradiated to a disk 1 from the pickup 50 
by which on-truck control was carried out. The reflected light from the disk 1 by the exposure is received by the 
photodetector 5 optically made into the tangential direction of the group truck 42 2 ****s by the parallel parting 
line, (a) of drawing 4 is the radial push pull signal (Push-Pull) which processed the difference of the output from the 
photodetector 5 divided into two by the radial push pull method, and detected it. This radial push pull signal is 
inputted into the wobble detector 20 and the PURIPITTO detector 23 from BPF16, respectively. 

[0022] (b) of drawing 4 is the output signal (CLIPout) of the clipping circuit in the wobble detector 20, and (c) is the 
output signal (BPFout) of BPF (Band Pass Filter) in the wobble detector 20. (d) of drawing 4 shows the extracted 
wobble signal (WBL). Moreover, (e) of drawing 4 is the signal wave form (HPFout) outputted from HPF (High 
PassFilter) in the PURIPITTO detector 23, and (f) shows the PURIPITTO signal (LPP) extracted in the PURIPITTO 
detector 23. 

[0023] Drawing 5 is the block diagram showing the configuration of the wobble detector 20, and drawing 6 is the 
block diagram showing the configuration of the PURIPITTO detector 23. As shown in drawing 5 , the wobble 
detector 20 is constituted by the normalization circuit 51 which normalizes the inputted radial push pull signal, a 
clipping circuit (CUP) 52, the band pass filter (BPF) 53, the amplifier 54, the wobble binary-ized circuit 55, and the 
glitch removal circuit 56. A clipping circuit 52 removes the PURIPITTO signal component contained in a radial push 
pull signal. BPF53 extracts the wobble signal included in a radial push pull signal. The glitch signal with which a 
binary-ized signal is generated by an amplifier 54 and the wobble binary-ized circuit 55, and the signal outputted 
from BPF53 is included in this binary-ized signal is removed in the glitch removal circuit 56. 
[0024] When rotating a disk 1 at a predetermined engine speed, the frequency of the wobble signal detected is 
regularity (standard speed 140kHz) mostly. Moreover, one frame is equivalent to eight periods of a wobble signal, 
and the PURIPITTO signal is arranged per two frames. The PURIPITTO signal has defined phase relation with the 
data recorded, and is used as a reference signal of the clock signal recorded. In the above-mentioned wobble 
detector 20, a wobble signal component can be filtered using a band pass filter from a radial push pull signal, and a 
wobble signal (wave of WBL of (d) of drawing 4 ) can be acquired by making this binary. 

[0025] As shown in drawing 6 , the PURIPITTO detector 23 is constituted by the normalization circuit 57 which 
normalizes the inputted radial push pull signal, the high-pass filter (HPF) 58, the PURIPITTO binary-ized circuit 59. 
and the gate processing circuit 71. In the PURIPITTO detector 23, after removing a low-pass component in HPF58 
(wave of HPFout of (e) of drawing 4 ), the so-called PURIPITTO signal (wave of LPP of (f) of drawing 4 ) can be 
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acquired by making it binary with the comparator which is the PURIPITTO binary-ized circuit 59. 
[0026] Next, a record format of PURIPITTO 46 currently beforehand recorded on the disk 1 is explained using 
drawing 7 . (a) of drawing 7 shows the record format in recording information data, and (b) shows the wobbling 
condition of the groove truck 42. The recording information data recorded on a disk 1 are beforehand divided per 
sink frame as an information unit. One sector is formed of 26 sink frames, and one ECC (Error Correcting Code) 
block is formed of the sector of 16. in addition, 1488 times of the unit length (henceforth T) corresponding to bit 
spacing specified by record format of the recording information data which record one sink frame on a disk 1 — that 
is, (1488xT), it has die length. The frame synchronization data for taking the synchronization for every sink frame 
are recorded on the part of the head of each sink frame. This frame synchronization data is recorded and that die 
length of a part is (14xT). Moreover, since the wobble signal is formed considering (186xT) as one period, eight 
waves of a wobble signal are formed in 1 sink frame. 

[0027] PURIPITTO 46 beforehand formed in a disk 1 is formed considering two sink frames as one unit. PURIPITTO 
46 is formed in one in the even-numbered sink frame and the odd-numbered sink frame of sink frames. In drawing 
7 , the condition that PURIPITTO 46 is formed in the even number sink frame which is the even-numbered sink 
frame is shown. Information is formed in one sink frame in which PURIPITTO 46 exists for the synchronous pit BO 
for frame synchronization, the pit B1 showing the even number or odd number of a frame, and pit B-2 that shows 
data of the existence. The synchronous pit BO is formed in the top-most vertices of the wobble of a sink frame 
head, a pit B1 is formed in the top-most vertices of the 2nd wobble of the sink frame, and a pit B3 is formed in the 
top-most vertices of the 3rd wobble of a sink frame. The synchronous pit BO is always formed in the head of a sink 
frame. A pit B1 is formed only when formed in an even number sink frame. Pit B-2 is formed when data are 1. In 
addition, as the concrete formation approach of PURIPITTO 46, there are some which were indicated by JP,10- 
154332.A, for example. 

[0028] [Actuation in a clock signal generator], next the actuation in the clock signal generator of the gestalt 1 of 
operation constituted as mentioned above are explained. In the gestalt 1 of operation, the recording information data 
recorded on a disk 1 are inputted through an interface 13 from an external host computer. After the recording 
information data is processed in an interface 13, it is outputted to an encoder 9 through CPU12. An encoder 9 
generates a modulating signal by making the clock signal for record from the clock signal generation section 70 into 
a timing signal, and outputs it to the power control circuit 8. The power control circuit 8 performs conversion of 
waveform of a modulating signal based on the clock signal for record, generates a record signal, and outputs it to 
the laser drive circuit 7. The laser drive circuit 7 outputs the laser driving signal for driving pickup 50 based on 
recording information data. 

[0029] Pickup 50 irradiates a laser beam A with the laser driving signal supplied from the laser drive circuit 7 at the 
information recording surface of a disk 1 . Record of the data to a disk 1 is performed by the exposure of this laser 
beam A. On the other hand, at the time of playback actuation of the data recorded on the disk 1, the laser beam A 
of fixed outgoing radiation power is irradiated by the information recording surface of a disk 1, and the reflected light 
is< received by the photodetector 5. The photodetector 5 which received the reflected light from an information 
recording surface changes this reflected light into an electrical signal. In a photodetector 5, by performing the 
operation by the radial push pull method (the push pull method using the photodetector divided by the parting line 
parallel to the hand of cut of a disk 1), all the addition signals that are a PURIPITTO signal by PURIPITTO 46 and a 
detecting signal containing the wobble signal and information data of the groove truck 42 are generated, and it 
outputs to a regenerative amplifier 10 as a radial push pull signal. 

[0030] In a regenerative amplifier 10, the radial push pull signal which has the PURIPITTO signal outputted from the 
photodetector 5 and a wobble signal is amplified. Moreover, a regenerative amplifier 10 performs AGC processing, 
standardizes a signal, and outputs it to the wobble detector 20 and the PURIPITTO detector 23 through a band pass 
filter (BPF) 16. Moreover, after performing wave equivalence processing by the equalizer, all the addition signals 
from a regenerative amplifier 10 standardize signal amplitude by AGC, and output it to a decoder 1 1. In a decoder 
11, while reproducing the data currently recorded based on all the addition signals outputted from a regenerative 
amplifier 10, a synchronous location is sent out. In CPU 12, it records by transmitting the record data transmitted 
through an interface 13 to an encoder block based on the synchronous timing signal outputted from a decoder 11. In 
the wobble detector 20, a wobble signal is extracted from the radial push pull signal outputted from the regenerative 
amplifier 10, and it outputs to the phase comparator 15 which opts for a spindle rotation command, and the 1st 
phase comparator 21 of the phase-locked loop (PLL) which generates a record clock signal. 

[0031] [The configuration of the wobble detector 20], next the configuration of the wobble detector 20 are explained 
using drawing 5 . The radial push pull signal with which normalization processing of the wobble detector 20 was 
carried out is inputted into a clipping circuit (CUP) 52, and the PURIPITTO signal component contained in a radial 
push pull signal is removed. Next, the wobble signal included in a radial push pull signal in BPF53 is extracted, and it 
is inputted into the wobble binary-ized circuit 55 through an amplifier 54. The glitch signal with which the binary- 
ized signal outputted from the wobble binary-ized circuit 55 is included in the binary-ized signal in the glitch removal 
circuit 56 is removed. 

[0032] [Actuation of the wobble detector 20], next actuation of the wobble detector 20 are explained using drawing 
4 . An example of the radial push pull signal (Push-Pull) acquired in a regenerative amplifier 10 is shown in (a) of 
drawing 4 . The wobble signal component, the PURIPITTO signal component, and the noise component are contained 
in this radial push pull signal. When this radial push pull signal passes in the clipping circuit 52 of the wobble detector 
20, it becomes the signal wave form (CLIPout) shown in (b) of drawing 4 . In a clipping circuit 52, a PURIPITTO 
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signal component clips and it is outputted to BPF53. In BPF53, as shown in (c) of drawing 4 , the servo noise 
component and data component which are contained in a radial push pull signal, and a random-noise component are 
removed (BPFout). The output of BPF53 is inputted into the wobble binary-ized circuit 55 through an amplifier 54, 
and can acquire a binary-ized wobble signal (WBL) as shown in (d) of drawing 4 . In the above-mentioned binary- 
ized wobble signal, it is a glitch because of a high frequency noise component. Since it generates, a glitch removal 
wobble signal as shown in (e) of drawing 4 is acquired through the glitch removal circuit 56. On the other hand, a 
PURIPITTO signal is extracted in the PURIPITTO detector 23 where the radial push pull signal (Push-Pull) from a 
regenerative amplifier 10 was inputted. The extracted PURIPITTO signal is outputted to the 2nd phase comparator 
24. 

[0033] [The configuration of the PURIPITTO detector 23], next the configuration of the PURIPITTO detector 23 are 
explained using drawing 6 . The radial push pull signal with which normalization processing of the PURIPITTO 
detector 23 was carried out is inputted into HPF58. In HPF58, low frequency noises, such as a servo noise 
contained in a radial push pull signal, are removed, and it is outputted to the PURIPITTO binary-ized circuit 59. The 
signal made binary from the PURIPITTO binary-ized circuit 59 is inputted into the gate processing circuit 71, and 
only the synchronous pit BO in one frame is chosen. 

[0034] [Actuation of the PURIPITTO detector 23], next actuation of the PURIPITTO detector 23 are explained using 
drawing 4 . The wobble signal component, the PURIPITTO signal component, and the noise component are contained 
in the radial push pull signal shown in (a) of drawing 4 . When a radial push pull signal passes along HPF58 of the 
PURIPITTO detector 23, the servo noise component and wobble signal component which are contained in a radial 
push pull signal, and a low frequency random-noise component are removed, (e) of drawing 4 shows an example of 
the output signal from HPF58. A binary-ized PURIPITTO signal (LPP) as shows the output of HPF58 to (f) of 
drawing 4 through the PURIPITTO binary-ized circuit 59 is formed. The phase comparator 15 which performs drive 
control of the spindle driver 14 compares the wobble signal and rotation reference signal which were outputted from 
the wobble detector 20. As a result of this comparison, the spindle rotation command signal over the spindle driver 
14 is generated so that these signals may be in agreement. In the spindle driver 14, a spindle motor 2 is driven 
based on the spindle rotation command signal outputted from the phase comparator 15, and a spindle motor 2 is 
rotated with a predetermined linear velocity. 

[0035] Next, the clock signal generation section 70 which is the generation section of the clock signal for record for 
recording data is explained. In drawing 1 , the clock signal generation section 70 is surrounded with an alternate long 
and short dash line, and is shown. This clock signal generation section 70 generates the clock signal for record 
based on the phase contrast of the wobble signal and phase reference signal which were extracted, and the phase 
contrast of the extracted PURIPITTO signal and a phase reference signal. The clock signal generation section 70 in 
the clock signal generator of the gestalt 1 of operation has the 1st phase comparator 21, the 1st low pass filter 
(LPF) 22, an adder 26, VC027, and a counting-down circuit 28 as Rhine connected with the wobble detector 20, as 
shown in drawing 1 . Moreover, it has the 2nd phase comparator 24, the 2nd low pass filter (LPF) 25. and a phase 
shifter 29 as Rhine connected with the PURIPITTO detector 23 of the clock signal generation section 70. 
[0036] In the clock signal generation section 70, the 1st phase comparator 21 carries out the phase comparison of 
the phase-comparison reference signal for wobbles and wobble signal which are acquired by carrying out 186 
dividing of the output of VC027 in a counting-down circuit 28. The 1st low pass filter 22 undergoes the output from 
the 1st phase comparator 21, and changes it into a VCO control command. Moreover, the phase shifter 29 into 
which the phase-comparison reference signal for wobbles outputted from the counting— down circuit 28 is inputted 
delays the phase-comparison reference signal for wobbles according to the phase contrast of a wobble signal and a 
PURIPITTO signal, and forms the phase-comparison reference signal for PURIPITTO. The 2nd phase comparator 24 
carries out the phase comparison of the phase-comparison reference signal for PURIPITTO and PURIPITTO signal 
which were outputted from the phase shifter 29. The 2nd low pass filter 25 changes the output from the 2nd phase 
comparator 24 into a VCO control command, and outputs it to an adder 26. An adder 26 adds the VCO control 
command based on the wobble signal outputted from the 1st low pass filter 22, and the VCO control command 
based on the PURIPITTO signal outputted from the 2nd low pass filter 25. VC027 determines an oscillation 
frequency based on the output from an adder 26. Moreover, in a phase shifter 29, it is also possible by amending the 
offset value of the phase-comparison reference signal for wobbles to remove offset of the 1st phase comparator 21 
and the 2nd phase comparator 24. 

[0037] The defect detector 31 outputs a defect signal to the phase-comparison section setting circuit 32, when a 
defect is detected in the radial push pull signal which has the PURIPITTO signal outputted from a photodetector 5, 
and a wobble signal. The defect detector 31 has two peak hold circuits, and has the time constant with the 2nd peak 
hold circuit longer than the 1st peak hold circuit. And the level controller which adjusts the amplitude level of the 
output signal of the 2nd peak hold circuit is prepared, and the level comparison of the signal from the 1 st peak hold 
circuit and the signal from a level controller is carried out in a comparator. The 1st peak hold circuit is set up 
according to the defect detection period to compensate. In a peak hold circuit, although it follows in footsteps of 
generating of a defect mostly and that amplitude level falls, a defect is detected in another peak hold circuit where 
this peak hold circuit differs from a time constant using amplitude level immediately not following in footsteps of 
generating of a defect. 

[0038] If a defect is detected in the defect detector 31, it will be notified to the phase-comparison section setting 
circuit 32. The phase-comparison section setting circuit 32 stops the output of the signal which shows the phase 
comparison from the 1st phase comparator 21 for wobble signals, and the 2nd phase comparator 24 for PURIPITTO 
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signals. In the 1st phase comparator 21 and 2nd phase comparator 24, although the output signal which shows the 
phase-comparison information from each stops, frequency information is saved. For example, the 1st phase 
comparator 21 and 2nd phase comparator 24 output the signal which has the electrical-potential-difference value or 
current value which shows the phase contrast. In this configuration, the electrical-potential-difference value or 
current value in front of a defect period is saved, and the frequency information in a defect period is saved by 
carrying out VCO control with that saved value. Thus, during a defect detection period, for example, the electrical- 
potential-difference value is saved, with the held electrical-potential-difference value, VCO control is performed 
and only the frequency information is saved. Therefore, the topology at that time is disregarded. For this reason, 
when the phase of the wobble signal inputted when it passed over a defect detection period has shifted, the 1st 
phase comparator 21 outputs the phase error signal shown with the electrical-potential-difference value which 
corrects a phase error. Consequently, VC027 performs VCO control with the phase error signal of the 1 st phase 
comparator 21 . 

[0039] Before canceling the load limitation of the 1st phase comparator 21 at the time of discharge of a defect 
detection condition, the phase contrast of the wobble signal inputted into the 1st phase comparator 21 and the 
generated synchronous wobble signal may have shifted. Then, the 1st phase comparator 21 compares each rising 
edge, and it is constituted and is so that the phase error signal may be outputted. In this case, the 1st phase 
comparator 21 performs a phase comparison towards phase contrast decreasing most. At this time, the phase- 
comparison section setting circuit 32 performs a phase-comparison section setup to the 1st phase comparator 21. 
For example, if the phase of the wobble signal and synchronous wobble signal to compare is phase contrast within 
the limits set up beforehand, the 1st phase comparator 21 will output the phase error signal at that time as it is. 
However, with [ phase contrast ] default value [ beyond ], a possibility that distortion may have arisen is in a wobble 
signal under the effect of a noise and others. For this reason, even if the phase contrast beyond default value is 
detected, the 1st phase comparator 21 outputs the phase error signal to a certain fixed phase contrast (for 
example, 90 degrees). Thus, in order to omit beyond a certain specific value for the detected phase contrast, phase 
contrast is the part of the phase contrast specified from the edge of a synchronous wobble signal when it was 
beyond default value, and the 1st phase comparator 21 once outputs a phase reset signal. However, with [ phase 
contrast ] default value [ less than ], after the 1st phase comparator 21 outputs a phase error signal as it is, the 
phase-comparison section setting circuit 32 outputs a phase reset signal. 

[0040] On the other hand, with [ phase contrast ] default value [ beyond ], the 1st phase comparator 21 omits 
beyond default value for the phase error signal by the phase reset signal, and outputs the phase error signal of 
default value. Thus, reset processing is performed when phase contrast is beyond default value in the 1st phase 
comparator 21. By this reset processing, the duty which confirms phase-comparison processing of the following 
wobble signal and a synchronous wobble signal, and makes the input of both signals a standby condition also 
achieves the 1st phase comparator 21. As mentioned above, the clock signal generator of the gestalt 1 of operation 
can realize smooth phase adjustment by the configuration which outputs the phase error signal of default value 
beforehand so that it may not be suddenly accompanied by the big phase change at the time of discharge of a 
defect detection condition. 

[0041] In the clock signal generator of the gestalt 1 of operation, since the wobble signal inputted at the defect 
detection period is a doubtful signal, it can also consider as the configuration which suspends the input of the 
wobble signal itself. Next, the configuration which suspends the input of the wobble signal over the 1st phase 
comparator 21 during a defect detection period is explained, in the case where discharge, simultaneously the 1st 
phase comparator 21 of a defect detection condition are operated, when the phase of the inputted wobble signal is 
behind the synchronous wobble signal, let the edge of an input of the first wobble signal be an invalid. This is 
because the input edge of a wobble signal is made into an invalid in the section when the defect signal is not 
canceled. Thus, when the input edge of the first wobble signal is made into an invalid, the comparison of the wobble 
signal of the one section becomes impossible. When phase-comparison processing is performed with this condition, 
the phase error signal for compensating the wobble signal of the one section will be outputted, and the clock signal 
for record will shift by 1 wobble signal as that result. Then, before canceling an output halt of the 1st phase 
comparator 21 at the time of discharge of a defect detection condition, the phase comparison of a wobble signal and 
a synchronous wobble signal is performed. Using the detected phase contrast, when it becomes convention phase 
contrast, reset is performed in the convention location of a synchronous wobble signal. And what is necessary is 
just to constitute so that phase-comparison processing may be performed from each input of the following wobble 
signal and a synchronous wobble signal. Thus, if constituted, there will be no problem that the input edge of the 
wobble signal for a comparison is missing at the time of discharge of a defect detection condition. In the above- 
mentioned explanation, although the 1st phase comparator 21 for wobbles was explained, the 2nd phase comparator 
23 for PURIPITTO can constitute similarly, and the same effectiveness can be acquired. 

[0042] Drawing 8 is the block diagram showing the modification of the phase-comparison section setting circuit 32 
in the clock signal generator which the gestalt 1 of the above-mentioned implementation shows. As shown in 
drawing 8 , the defect detecting signal from the defect detector 31 is not only inputted, but as for the phase- 
comparison section setting circuit 320, the wobble signal from the wobble detector 20 and the synchronous wobble 
signal from a counting-down circuit 28 are inputted. And the phase contrast of a wobble signal and a synchronous 
wobble signal is judged. Consequently, only when the phase contrast of a wobble signal and a synchronous wobble 
signal is within the limits set up beforehand, the phase-comparison section setting circuit 320 outputs a reset signal 
to the 1st phase comparator 21. Thus, the phase-comparison section setting circuit 320 shown in d rawing 8 is 
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constituted so that a reset signal may be outputted only in within the limits of the phase contrast expected. 
Therefore, the 1st phase comparator 21 is the range where phase contrast does not shift greatly, and the clock 
signal generator shown in drawing 8 becomes possible [ generating the clock signal for record with the high 
dependability which cannot be easily influenced of a phase shift ] by driving in the direction which reduces phase 
contrast continuously. Here, as range of the phase contrast set up beforehand, it considers, for example as less 
than **20%, and resets in the place (25% of location of the comparison origin/datum of a synchronous wobble signal 
to a round term) to which the phase went 90 degrees from the comparison origin/datum of a synchronous wobble 
signal. By taking the exclusive OR of the wobble signal inputted for example, to the. synchronous wobble signal as an 
example of a configuration of the phase shift detector in the phase-comparison section setting circuit 320, it is 
constituted so that the ratio of the section (an exclusive-OR signal output yes section (High section)) where the 
level of both signals differs within 1 wobble section obtained from the synchronous wobble signal may be measured. 
[0043] The conditions which reset can be further added by constituting so that the property of the inputted wobble 
signal may be checked in addition to the phase-comparison section setting circuit 320 shown in drawing 8 . For 
example, by verifying whether the duty ratio of the wobble signal permitted is within the limits defined beforehand, 
the probability of the inputted wobble signal is judged and the judgment result is added to the conditions which 
reset. If a duty ratio is in permission, the inputted wobble signal will be confirmed, and the phase-comparison section 
setting circuit 320 will output a reset signal to the 1st phase comparator 21 so that phase contrast may not shift. 
Such a phase-comparison section setting circuit 320 is easily realizable if it considers as the configuration which 
measures the ratio of the High level of the inputted wobble signal, and Low level. About the phase contrast and the 
duty ratio as conditions which reset, a setup can be changed with the property in which the wobble signal inputted 
in each operating state under the configuration which makes a setting change, then record actuation etc. from the 
outside was detected. As mentioned above, the clock signal generator of the gestalt 1 of operation is constituted so 
that a phase-comparison section setting circuit may restrict the phase-comparison section of the 1st phase 
comparator at the time of discharge of a defect detection condition. Thereby, even if the phase of a wobble signal 
has shifted from the synchronous wobble signal, since the clock signal generator of the gestalt 1 of operation is not 
rapidly drawn in the phase side which mistook the wobble signal and changes a phase gently, it can generate the 
stable clock signal for record. 

[0044] Gestalt 2» of «operation Next, it explains, referring to an attached drawing about the gestalt 2 of operation 
of the clock signal generator of this invention. Drawing 9 is the block diagram showing the configuration of the clock 
signal generator of the gestalt 2 of operation concerning this invention. In drawing 9 , the same sign is given to what 
has the same function as the gestalt 1 of the above-mentioned operation, and a configuration, and the explanation is 
omitted. In the clock signal generator of the gestalt 2 of operation, it explains using DVD-R which is DVD of a 
postscript mold as an example of an optical disk, and is called a disk 1 for short in the following explanation. In 
drawing 9 . PURIPITSUTO which a disk 1 has the truck for data logging which carried out wobbling by the wobble 
signal of a predetermined frequency component, and has this wobble signal and predetermined phase relation is 
formed. There is no clock signal generator of 31 defect detector in the clock signal generator of the gestalt 1 of the 
above-mentioned operation of the gestalt 2 of operation, and the phase contrast detector 33 is formed. In the clock 
signal generator of the gestalt 2 of operation, since other configurations are the same as that of the clock signal 
generator of the gestalt 1 of the above-mentioned operation, the explanation is omitted. 

[0045] In the gestalt 2 of operation, the wobble detector 20 where the radial push pull signal was inputted detects a 
wobble signal, and outputs the wobble signal to the 1st phase comparator 21. phase contrast detector 33, and phase 
comparator 15, respectively. The 1st phase comparator 24 detects the phase contrast of a wobble signal and the 
signal from a counting-down circuit 28, and outputs it to the 1 st low pass filter (LPF) 22. The phase contrast 
detector 33 detects the phase contrast of a wobble signal and the signal from a counting-down circuit 28, and 
outputs it to the phase-comparison section setting circuit 34. The phase-comparison section setting circuit 34 
restricts the section of a phase comparison to the 1st phase comparator 21. The synchronous wobble signal 
generation circuit 30 is a circuit which generates a synchronous wobble signal, and is constituted by the 1st phase 
comparator 21, the low pass filter (LPF) 22, the adder 26, the voltage controlled oscillator (VCO), and the counting- 
down circuit 28. In the clock signal generator of the gestalt 2 of operation, since other configurations and actuation 
are the same as that of the clock signal generator of the gestalt 1 of the above-mentioned operation, the 
explanation is omitted. 

[0046] Next, actuation of the clock signal generator of the gestalt 2 of operation is explained. In addition, in 
explanation of the actuation in the gestalt 2 of the following operations, it omits about the part which overlaps the 
gestalt 1 of the above-mentioned operation, and a different part is explained. As shown in drawing 9 , in the clock 
signal generator of the gestalt 2 of operation, the wobble signal from the wobble detector 20 and the synchronous 
wobble signal from a counting-down circuit 28 are inputted into the phase contrast detector 33, and each phase 
contrast is detected. Only when the detected phase contrast is within the limits of the phase contrast set up 
beforehand, after outputting the amount of fluctuation (this is hereafter called phase error information for short) 
which is equivalent to a phase error amount from the 1st phase comparator 21, the phase-comparison section 
setting circuit 34 outputs a reset signal to the 1st phase comparator 21. Since it is constituted so that the clock 
signal generator of the gestalt 2 of operation may operate as mentioned above, only when it is within the limits 
which can expect phase contrast, in the 1st phase comparator 21, the phase error information beyond the phase 
contrast set up is reset. Therefore, since the 1st phase comparator 21 is operated towards reducing phase contrast 
continuously in the range in which phase contrast does not become large, the clock signal generator of the gestalt 2 



JP,2002-050128,A [DETAILED DESCRIPTION] 



9/14 ^— v 



of operation can generate the clock signal for record with the high dependability which cannot be easily influenced 
of a phase shift. 

[0047] In the gestalt 1 of the above-mentioned operation, when detecting a defect detection period and canceling 
that defect detection condition, the phase contrast of a wobble signal and a synchronous wobble signal is detected, 
and this phase contrast is put into the reset condition. On the other hand, in the gestalt 2 of operation, even if it is 
not a defect detection period, this detection actuation is performed continuously. This lessens effect on the clock 
signal generated from the synchronous wobble signal by the amplitude and phase of the wobble signal inputted at 
the time of the change in the record condition to a playback condition from the changing point and playback 
condition from a playback condition to the recorded section of the non-Records Department changing. What is 
necessary is to consider as within the limits (for example, **60 degrees) set up beforehand also with the phase 
contrast detected in the gestalt 2 of operation, and just to reset in the place to which only the specific phase (for 
example, 90 degrees) went from the comparison criteria of a synchronous wobble signal. The phase contrast 
detector 33 of the gestalt 2 of operation takes an exclusive OR with the wobble signal inputted for example, as the 
synchronous wobble signal, and within 1 wobble section obtained from the synchronous wobble signal, it is 
constituted so that the ratio of the section (an exclusive-OR signal output yes section (High section)) when the 
level of both signals differs may be measured. 

[0048] Moreover, in the gestalt 2 of operation, in the state of a record condition and playback, you may constitute 
so that the entry of this phase contrast permitted may be changed. Furthermore, also in the state of the same 
playback, you may constitute from the non-Records Department and the recorded section so that the entry of the 
phase contrast permitted may be changed. Thus, by constituting, it can reset within the limits of the phase contrast 
permitted according to the condition at that time, and generating of the phase shift more than predetermined can 
prevent certainly. Furthermore, the clock signal generator of the gestalt of this operation can raise the precision of 
a clock signal further by measuring the duty ratio of the inputted wobble signal like the gestalt 1 of operation, and 
adding the conditions of confirming only the input of the duty ratio defined beforehand within the limits. 
[0049] The phase contrast detector 33 and the phase-comparison section setting circuit 34 measure the phase 
contrast of the wobble signal inputted as the synchronous wobble signal, if the clock signal generator of the gestalt 
2 of the operation constituted as mentioned above is within the limits of the phase contrast defined beforehand, it 
will reset the phase-comparison information on the 1st phase comparator 21, and it is constituted so that the phase 
of a synchronous wobble signal may not be shifted more than predetermined. Thus, the clock signal generator of the 
gestalt 2 of operation can generate the stable clock signal for record, even when the amplitude and phase of a 
wobble signal change from a playback condition by constituting at the time of the change of state to a record 
condition etc. 

[0050] Gestalt 3» of «operation Next, it explains, referring to an attached drawing about the gestalt 3 of operation 
of the clock signal generator of this invention. Drawing 10 is the block diagram showing the configuration of the 
clock signal generator of the gestalt 3 of operation concerning this invention. In drawing 10 , the same sign is given 
to what has the same function as the gestalt 1 of the above-mentioned operation, and a configuration, and the 
explanation is omitted. In the clock signal generator of the gestalt 3 of operation, it explains using DVD-R which is 
DVD of a postscript mold as an example of an optical disk, and is called a disk 1 for short in the following 
explanation. In drawing 10 , PURIPITSUTO which a disk 1 has the truck for data logging which carried out wobbling 
by the wobble signal of a predetermined frequency component, and has this wobble signal and predetermined phase 
relation is formed. In the clock signal generator of the gestalt 3 of operation, there are not the defect detector 31 of 
the clock signal generator of the gestalt 1 of the above-mentioned operation and the phase-comparison section 
setting circuit 32, and the defect detector 35 is formed, and it is constituted so that the signal from the defect 
detector 35 may be inputted into a counting-down circuit 36. The defect detector 35 is a circuit which detects the 
defect section, and the counting-down circuit 36 is carrying out dividing of the output voltage of a voltage 
controlled oscillator (VCO) 27. In the clock signal generator of the gestalt 3 of operation, since other configurations 
and actuation are the same as that of the clock signal generator of the gestalt 1 of the above-mentioned operation, 
the explanation is omitted. 

[0051] Next, actuation of the clock signal generator of the gestalt 3 of operation is explained. In addition, in 
explanation of the actuation in the gestalt 3 of the following operations, it omits about the part which overlaps the 
gestalt 1 of the above-mentioned operation, and a different part is explained. The defect detector 35 detects a 
defect from the radial push pull signal outputted from the photodetector 5. It is as the gestalt 1 of the above- 
mentioned operation having explained the detection approach. When a defect is detected, the output of each phase- 
comparison signal from the 1st phase comparator 21 for wobble signals and the 2nd phase comparator 24 for 
PURIPITTO signals is stopped. In the 1st phase comparator 21 and 2nd phase comparator 24, although the output of 
a phase-comparison signal stops, frequency information is saved. For example, it considers as the output signal 
according to which the phase contrast from the 1st phase comparator 21 is shown with an electrical-potential- 
difference value or a current value. When the 1st phase comparator 21 saves the electrical-potential-difference 
value in front of a defect detection period and performs VCO control with the saved electrical potential difference, 
the frequency information in a defect period is saved. Thus, during a defect detection period, for example, the 
electrical-potential-difference value is saved, with the held electrical-potential-difference value, VCO control is 
performed and only the frequency information is saved. However, topology will be lost. Then, according to the phase 
of the wobble signal inputted once resetting the 1st phase comparator 21, when canceling a defect detection 
condition, it is ordered the defect detector 35 so that the phase of a synchronous wobble signal may be shifted to 
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the phase of a wobble signal to a counting-down circuit 36. 

[0052] The counting-down circuit 36 in the gestalt 3 of operation has a preset feature, and it not only carries out 
the signal from VC027 186 dividing, but it consists of the exteriors, for example so that presetting may be possible. 
The defect detector 35 outputs a presetting signal to a counting-down circuit 36 synchronizing with the rising edge 
of the inputted wobble signal at the time of discharge of a defect detection condition. The defect detector 35 
presets a counting-down circuit 36 with a presetting signal, outputs a reset signal to the 1st phase comparator 21; 
and initializes this. Moreover, the defect detector 35 outputs the synchronous wobble signal which was able to take 
phase simulation to the 1st phase comparator 21, and cancels a halt of the output of the 1st phase comparator 21. 
[0053] The wobble signal inputted in the defect detection period is a doubtful signal. Then, it constitutes so that the 
property of the wobble signal inputted into the defect detector 35 may be checked, and the checked property is 
added to the conditions which perform presetting and reset. For example, the probability of the inputted wobble 
signal is judged by verifying whether the duty ratio of a permissible wobble signal is within the limits defined 
beforehand. If the inputted wobble signal is in tolerance, the input of the wobble signal will be confirmed and 
presetting of a counting-down circuit 36 will be performed. This is easily realizable with the configuration which 
measures the ratio of the high level (High) and low level (Low) of the inputted wobble signal. Of course, about a duty 
ratio, if it constitutes so that a setting change may be made from the outside, it will become possible to change a 
setup with the property of the wobble signal inputted [ be / it / under / record actuation / setting etc. ]. 
[0054] The clock signal generator of the gestalt 3 of the operation constituted as mentioned above outputs the 
signal made in agreement with the phase of the synchronous wobble signal with which the defect detector 35 is 
outputted from a counting-down circuit 36 to the phase of the wobble signal inputted at the time of discharge of a 
defect detection condition. And once the defect detector 35 resets the 1st phase comparator 21, the 1st phase 
comparator 21 including both phase starts [ phase-comparison / of both signal ] it. For this reason, the clock signal 
generator of the gestalt 3 of operation can generate the clock signal for record stabilized at the time of discharge of 
a defect detection condition. 

[0055] Gestalt 4» of «operation Next, it explains, referring to an attached drawing about the gestalt 4 of operation 
of the clock signal generator of this invention. Drawing 1 1 is the block diagram showing the configuration of the 
clock signal generator of the gestalt 4 of operation concerning this invention. In drawing 1 1 , the same sign is given 
to what has the same function as the gestalt 1 of the above-mentioned operation, and a configuration, and the 
explanation is omitted. In the clock signal generator of the gestalt 4 of operation, it explains using DVD-R which is 
DVD of a postscript mold as an example of an optical disk, and is called a disk 1 for short in the following 
explanation. In drawing 1 1 , a disk 1 has the truck for data logging which carried out wobbling by the wobble signal of 
a predetermined frequency component, and PURIPITSUTO which has predetermined phase relation is formed with 
this wobble signal, there is no clock signal generator of the defect detector 31 of the clock signal generator of the 
gestalt 1 of the above-mentioned operation and 32 phase-comparison section setting circuit of the gestalt 4 of 
operation, it has formed the phase contrast detector 37, and it was constituted and there is so that the signal from 
the phase contrast detector 37 may be inputted into a counting-down circuit 38. the phase contrast detector 37 
detects the phase contrast of a wobble signal and a synchronous wobble signal — it comes out, and it is and a 
counting-down circuit 38 carries out dividing of the output voltage of a voltage controlled oscillator (VCO) 27. In the 
clock signal generator of the gestalt 4 of operation, since other configurations and actuation are the same as that of 
the clock signal generator of the gestalt 1 of the above-mentioned operation, the explanation is omitted. 
[0056] Next, actuation of the clock signal generator of the gestalt 4 of operation is explained. In addition, in 
explanation of the actuation in the gestalt 4 of the following operations, it omits about the part which overlaps the 
gestalt 1 of the above-mentioned operation, and a different part is explained. As shown in drawing 11 , a wobble 
signal and a synchronous wobble signal are inputted into the phase contrast detector 37, and the phase contrast of 
a wobble signal and a synchronous wobble signal is detected. Only when the detected phase contrast is within the 
limits of the set point, the phase contrast detector 37 is constituted so that a reset signal may be outputted to the 
1st phase comparator 21, and a reset action is performed so that it may not have the phase error information more 
than the range of the phase contrast expected. For example, the phase contrast of a wobble signal and a 
synchronous wobble signal is 10 degrees or more, and if it resets when phase contrast 90 degrees or less occurs, 
less than 90 phase changes can be controlled. Therefore, the 1st phase comparator 21 is driven so that it may 
become the direction which reduces phase contrast continuously in the range in which phase contrast does not 
become large. 

[0057] Furthermore, in the clock signal generator of the gestalt 4 of operation, when a phase changes from a 
playback condition to a record condition, as the gestalt 3 of the above-mentioned operation explained, the counting- 
down circuit 38 is constituted so that it may have a preset feature, and the phase contrast detector 37 outputs the 
presetting signal which synchronized with the rising edge of the inputted wobble signal to the 1 st phase comparator 
21, and initializes it. Moreover, the phase contrast detector 37 outputs said presetting signal to a counting-down 
circuit 38, and presets it. And the phase contrast detector 37 outputs a reset signal to the 1st phase comparator 
21, and a counting-down circuit 38 outputs the synchronous wobble signal which was able to take phase simulation 
to the 1st phase comparator 21. Thus, the result which carried out the phase comparison is outputted by inputting 
the inputted wobble signal and the synchronous wobble signal which was able to take phase simulation into the 1st 
phase comparator 21. Thus, by constituting, the clock signal generator of the gestalt 4 of operation can generate 
the clock signal for record which cannot be easily influenced of a phase shift With the gestalt 3 of the above- 
mentioned operation, when detecting a defect detection period and canceling a defect detection condition, phase- 
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comparison processing is performed. On the other hand, in the clock signal generator of the gestalt 4 of operation, 
phase-comparison processing is always performed regardless of the defect detection period. Thus, by constituting, 
effect on the clock signal generated from the synchronous wobble signal by the amplitude and phase of the wobble 
signal inputted at the time of the change in the record condition to a playback condition from the changing point and 
playback condition from a playback condition to the recorded section of the non-Records Department changing can 
be lessened. What is necessary is to make the range of the phase contrast detected at this time into within the 
limits set up beforehand, and just to perform presetting and reset in the place to which only the specific phase went 
from the comparison criteria of a synchronous wobble signal. In addition, it is also possible to constitute possible 
[ modification of the entry of the phase contrast which constitutes possible / modification of the entry of the phase 
contrast permitted in a record condition and a playback condition /, and is permitted also in the state of the same 
playback by the difference between the non-Records Department and the recorded section ]. Thus, by constituting, 
it resets within the limits of the phase contrast permitted according to the condition at that time, and it becomes 
possible to constitute so that the phase error more than predetermined may not occur. 

[0058] The clock signal generator of the gestalt 4 of the operation constituted as mentioned above detects phase 
contrast with the wobble signal into which the phase contrast detector 37 was inputted as the synchronous wobble 
signal, and if the detected phase contrast is within the limits defined beforehand, it will reset the phase-comparison 
information on the 1st phase comparator 21, and it presets a counting-down circuit 38 so that the phase of a 
synchronous wobble signal may be made in agreement. Thus, since the clock signal generator of the gestalt 4 of 
operation is constituted so that phase contrast may not be shifted more than predetermined, even when the 
amplitude and phase of a wobble signal change from a playback condition at the time of the change of state to a 
record condition etc., it can generate the stable clock signal for record. 

[0059] Gestalt 5» of «operation Next, it explains, referring to an attached drawing about the gestalt 5 of operation 
of the clock signal generator of this invention. Drawing 1 2 is the block diagram showing the configuration of the 
clock signal generator of the gestalt 5 of operation concerning this invention. In drawing 12 , the same sign is given 
to what has the same function as the gestalt 1 of the above-mentioned operation, and a configuration, and the 
explanation is omitted. In the clock signal generator of the gestalt 5 of operation, it explains using DVD-R which is 
DVD of a postscript mold as an example of an optical disk, and is called a disk 1 for short in the following 
explanation. In drawing 12 , PURIPITSUTO which a disk 1 has the truck for data logging which carried out wobbling 
by the wobble signal of a predetermined frequency component, and has this wobble signal and predetermined phase 
relation is formed. There is no clock signal generator of the defect detector 31 of the clock signal generator of the 
gestalt 1 of the above-mentioned operation and 32 phase-comparison section setting circuit of the gestalt 5 of 
operation, and the input electronic switch 39 is established in the preceding paragraph of an adder 26 in the 
synchronous wobble signal generation circuit 300. The input electronic switch 39 carries out a selection setup of the 
output from the 1st low pass filter (LPF) 22 for wobbles, and the output from the 2nd low pass filter (LPF) 25 for 
PURIPITTO according to an operating condition based on the signal from CPU12. In the clock signal generator of 
the gestalt 5 of operation, since other configurations and actuation are the same as that of the clock signal 
generator of the gestalt 1 of the above-mentioned operation, the explanation is omitted. 
[0060] Next, actuation of the clock signal generator of the gestalt 5 of operation is explained. In addition, in 
explanation of the actuation in the gestalt 5 of the following operations, it omits about the part which overlaps the 
gestalt 1 of the above-mentioned operation, and a different part is explained. In the synchronous wobble signal 
generation circuit 300 in the clock signal generator of the gestalt 5 of operation, in a counting-down circuit 28, 186 
dividing of outputs of a voltage controlled oscillator (VCO) 27 is carried out, and the phase-comparison reference 
signal for wobbles is formed. The 1st phase comparator carries out the phase comparison of a wobble signal and the 
phase-comparison reference signal. The signal from the 1st phase comparator 21 is inputted, and the 1st low pass 
filter (LPF) 22 is changed into the VCO control command based on a wobble signal. A phase shifter 29 delays the 
phase-comparison reference signal for wobbles outputted from the counting-down circuit 28 according to the phase 
contrast of a wobble signal and a PURIPITTO signal, and forms the phase-comparison reference signal for 
PURIPITTO. The 2nd phase comparator 24 carries out the phase comparison of the phase-comparison reference 
signal and PURIPITTO signal for PURIPITTO which were outputted from the phase shifter 29. The 2nd low pass 
filter (LPF) 25 changes the output from the 2nd phase comparator 24 into the VCO control command based on a 
PURIPITTO signal. The input electronic switch 39 changes and outputs the VCO control command outputted from 
the 1st low pass filter (LPF) 22 to the adder 26 with the instruction from CPU12, and the VCO control command 
outputted from the 2nd low pass filter (LPF) 25, or it is constituted so that it can output to coincidence. VC027 
determines an oscillation frequency based on the output from an adder 26. . 

[0061] Next, change actuation with the VCO control command based on the wobble in the input electronic switch 39 
and the VCO control command based on PURIPITTO is explained. In the following explanation, the case where the 
postscript to a specific point with a disk 1 etc. is performed is assumed. First, the information in the system area of 
a disk 1 etc. is read, and the address, record conditions, etc. which show the location which starts record are read. 
Next, seek operation to the point which starts record actuation is performed. By generating a synchronous wobble 
signal in a short time after this seek operation, the clock signal for record must be generated and record actuation 
must be started. Then, a phase comparison is performed in each phase comparator 21 and 24, and it becomes an 
important point how a synchronous wobble signal is generated for a short time from the inputted wobble signal and a 
PURIPITTO signal. In the clock signal generation equipment of the gestalt 5 of operation, the input electronic switch 
39 suspends the output from the 2nd low pass filter (LPF) 25 by the side of PURIPITTO before seek operation first 
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with the instruction from CPU12, and it is set up, for example so that only the output from the 1st low pass filter 
(LPF) 22 by the side of a wobble may be confirmed. Thus, seek operation is performed where the input electronic 
switch 39 is set up. A synchronous wobble signal is generated after seek operation termination only using the 
wobble signal extracted by the wobble detector 20. 

[0062] Next, after phase drawing-in processing being performed by only the wobble signal and forming a 
synchronous wobble signal, it is set up so that the output from the 2nd low pass filter (LPF) 25 by the side of 
PURIPITTO may become effective. And in an adder 26, the phase-comparison signal of the PURIPITTO signal 
outputted to the phase-comparison signal of the wobble signal outputted from the 1st low pass filter (LPF) 22 from 
the 2nd low pass filter (LPF) 25 is added. Pickup carries out high-speed migration of between the distance of the 
abbreviation radius of a disk 1 into seek operation in many cases. The wobble signal or PURIPITTO signal which are 
inputted into the midst which pickup is moving are not so effective. Moreover, in the roll control of a disk 1, it may 
rotate at a different rate from the usual playback rotational speed at the time of initial starting and seek operation 
etc. In this case, since the wobble signal or PURIPITTO signal which are extracted are not effective, the input 
electronic switch 39 changes each phase-comparison signal inputted into an adder 26 only to a wobble signal, and 
reduces fluctuation of the clock signal generated. This is for generating quickly only the synchronous wobble signal 
used as initial value, when starting synchronous drawing in from the point used as the target of a disk 1. 
[0063] In order to reduce fluctuation of the clock signal for record generated from the synchronous wobble signal 
and synchronous wobble signal in seek operation, the input electronic switch 39 suspends the phase-comparison 
output from the 2nd phase comparator 24 by the side of a PURIPITTO signal as mentioned above. Moreover, if 
required, the input electronic switch 39 will suspend the phase-comparison output of a wobble signal, and as an 
adder 26 outputs the signal with which VC027 has the frequency of about 140kHz near the frequency of a 
synchronous wobble signal to VC027, it will output a predetermined electrical potential difference. In the last 
actuation of seek operation, pickup moves to the point near the target mostly, and the address information by the 
record signal and PURIPITTO signal with which the rotational frequency was usually controlled and recorded on rate 
extent is read. Moreover, phase-comparison processing of the wobble signal for generating the clock signal for 
record to coincidence is started. It is necessary to generate the synchronous wobble signal by the wobble signal and 
the PURIPITTO signal after checking address information, by the time it arrives at a recording start location, and to 
generate the clock signal for record. As the frequency of a wobble signal is shown in (f) of drawing 4 to being about 
140kHz, a PURIPITTO signal is outputted only to the specific wobble signal section. Then, the inputted wobble signal 
generates a synchronous wobble signal first. Then, the location where a PURIPITTO signal is likely to be outputted 
using the gate signal by the gate processing circuit 71 of the PURIPITTO detector 23 shown in drawing 6 etc. is 
pinpointed, and phase-comparison processing is performed in the 2nd phase comparator 24. It becomes possible for 
a phase shift not to arise and to generate the clock signal for record until the input of a PURIPITTO signal will be 
lost, once the phase-comparison processing by the PURIPITTO signal is realizable. 

[0064] If each phase-comparison processing of a wobble signal and a PURIPITTO signal is performed to coincidence 
when seek operation is completed, before phase-comparison processing of the synchronous wobble signal by the 
wobble signal is completed, phase-comparison processing of a PURIPITTO signal will begin. Unless the synchronous 
circuit of the synchronous wobble signal by phase-comparison processing is stabilized, the gate location of a 
previous PURIPITTO signal is not decided. Unless a synchronous wobble signal is stabilized by record actuation 
initiation, shortening of time amount until it stabilizes the clock signal for record cannot be attained. Therefore, in 
the clock signal generator of the gestalt 5 of operation, the output from the 2nd low pass filter (LPF) 25 by the side 
of PURIPITTO was once suspended before seek operation, and the procedure which confirms the output from the 
2nd low pass filter (LPF) 25 again after the phase drawing-in processing by the wobble signal after seek operation is 
completed. Thereby, it becomes possible to stabilize the clock signal for record of the clock signal generator of the 
gestalt 5 of operation for a short time. 

[0065] In addition, the above— mentioned input change actuation is effective actuation also in the control when 
performing trial writing when setting up the record conditions not only at seek operation order but the time of 
starting. Moreover, when pickup flies by vibration etc. during record actuation, and detect the tracking blank, making 
it return to the original location and generating a synchronous wobble signal, the above-mentioned input change 
actuation is used. Namely, what is necessary is just to perform input change actuation of adding the output from the 
2nd low pass filter (LPF) 25 by the side of PURIPITTO, "after suspending the output from the 2nd low pass filter 
(LPF) 25 by the side of PURIPITTO first and performing early phase drawing-in processing only by the wobble 
signal. Furthermore, the effectiveness which can generate the clock signal for record stabilized for a short time can 
be done so by combining with the input change actuation for accelerating phase drawing in by the seek operation in 
the clock signal generator of the gestalt 5 of the above— mentioned operation, and combining the defect processing 
currently explained in the gestalt of the above-mentioned operation, and phase bubble ****** by phase shift 
detection. 

[0066] Gestalt 6» of «operation Next, it explains, referring to an attached drawing about the gestalt 6 of operation 
of the clock signal generator of this invention. Drawing 13 is the block diagram showing the configuration of the 
clock signal generator of the gestalt 6 of operation concerning this invention. In drawing 13 , the same sign is given 
to what has the same function as the gestalt 1 of the above-mentioned operation, and a configuration, and the 
explanation is omitted. In the clock signal generator of the gestalt 6 of operation, it explains using DVD-R which is 
DVD of a postscript mold as an example of an optical disk, and is called a disk 1 for short in the following 
explanation. In drawing 13 , PURIPITSUTO which a disk 1 has the truck for data logging which carried out wobbling 



JP,2002-050128,A [DETAILED DESCRIPTION] 



13/14 s<— is 



by the wobble signal of a predetermined frequency component, and has this wobble signal and predetermined phase 
relation is formed. 

[0067] There is no clock signal generator of the defect detector 31 of the clock signal generator of the gestalt 1 of 
the above-mentioned operation and 32 phase-comparison section setting circuit of the gestalt 6 of operation, and 
the defect detector 60 and the addition electronic switch 61 are formed. The defect detector 60 detects a defect 
from the radial push pull signal which has the PURIPITTO signal outputted from a photodetector 5, and a wobble 
signal, and outputs the defect signal to the addition electronic switch 61. The defect detector 60 has two peak hold 
circuits, and has the time constant with the 2nd peak hold circuit longer than the 1st peak hold circuit. And the level 
controller which adjusts the amplitude level of the output signal of the 2nd peak hold circuit is prepared, and it is 
constituted so that the level comparison of the signal from the 1st peak hold circuit and the signal from a level 
controller may be carried out in a comparator. The addition electronic switch 61 restricts a synchronous wobble 
signal to a defect period, and adds it to a wobble signal. In the clock signal generator of the gestalt 6 of operation, 
since other configurations and actuation are the same as that of the clock signal generator of the gestalt 1 of the 
above-mentioned operation, the explanation is omitted. 

[0068] Next, actuation of the clock signal generator of the gestalt 6 of operation is explained. In addition, in 
explanation of the actuation in the gestalt 6 of the following operations, it omits about the part which overlaps the 
gestalt 1 of the above-mentioned operation, and a different part is explained. In the defect detection period, as the 
gestalt 1 of the above-mentioned operation explained, the level of the inputted wobble signal becomes low and 
topology is not saved surely in many cases. Then, in a defect detection period, there is an input signal alternate 
method of the defect detection period of changing the detected wobble signal to a synchronous wobble signal. 
However, a phase shift with the original wobble signal inputted as the synchronous wobble signal at the time of 
defect detection period termination occurs in many cases. This inclination becomes so strong that a defect 
detection period becomes long. So, in the clock signal generator of the gestalt 6 of operation, it restricts to a defect 
detection period and a synchronous wobble signal is added to the original wobble signal. It is constituted so that a 
delay circuit etc. may be put into the synchronous wobble signal added at this time and the wobble signal and phase 
of the inputted origin may be mostly in agreement. In the clock signal generator of the gestalt 6 of operation, by 
forming the addition electronic switch 61, it restricts to a defect detection period and a wobble signal is added to a 
synchronous wobble signal. Let some be the small amplitude to the amplitude of the usual wobble signal about the 
degree of addition of a synchronous wobble signal. 

[0069] In a clock signal generator, when a defect is detected, a wobble signal does not become small immediately, 
and the amplitude is not necessarily then lost immediately. Then, addition of a synchronous wobble signal is started 
to a wobble signal noting that the defect detector 60 detects a defect, when the amplitude of the wobble signal by 
defects, such as a blemish, begins to become small. The amplitude of the wobble signal inputted soon becomes 
small, and the synchronous wobble signal currently added becomes dominant in the period. The phase comparison of 
the output signal from the wobble detector 20 at that time is inputted and carried out to the 1st phase comparator 
21. Then, adding a synchronous wobble signal to the inputted wobble signal until it reaches regular amplitude level 
even if pickup passes through defect detection locations, such as a blemish, and the amplitude of an input wobble 
signal returns is continued, without canceling processing of a defect detection period immediately. Finally, when the 
amplitude of the inputted wobble signal returns more than regular amplitude level, the addition electronic switch 61 
cancels a defect detection condition, and suspends addition processing of a synchronous wobble signal. 
[0070] Taking advantage of the component of the wobble signal inputted during the defect detection period, the 
clock signal generator of the gestalt 6 of operation added the synchronous wobble signal to the wobble signal, and 
has prepared the circuit which carries out bottom raising of the amplitude of a wobble signal. The part which added 
the synchronous wobble signal to the inputted wobble signal during the defect detection period in the clock signal 
generator of the gestalt 6 of operation by this, and the amplitude are large. Therefore, on level just before returning 
from a defect detection period, sufficient amplitude level for addition of a synchronous wobble signal to perform a 
phase comparison is reached. Therefore, even if it is during a defect detection period, the amplitude of the signal 
which added the synchronous wobble signal to the inputted wobble signal can shorten the configuration which 
confirms phase-comparison processing by. the 1st phase comparator 21, then the hold period by the defect 
detection period in the section more than regular amplitude value. Thus, by constituting, the clock signal generator 
of the gestalt 6 of operation can return early from a defect detection condition. In addition, the clock signal 
generator which can output few clock signals for record of a jitter further can be obtained by constituting so that 
the level of the synchronous wobble signal to add can be changed at the time of termination at the time of halfway 
at the time of initiation of addition processing. Moreover, in the gestalt 6 of operation, you may constitute so that 
the level of the synchronous wobble signal which should measure and add signal level, such as a wobble signal, by 
the defect detector 60 or another detector can be set up. Thus, the constituted clock signal generator can realize 
level setting for every period, and can control fluctuation of the clock signal for record by output fluctuation of the 
1st phase comparator 21 generated at the moment of canceling a defect detection condition by the phase shift with 
the wobble signal inputted as the synchronous wobble signal. 

[0071] At the time of defect detection, even if the clock signal generators of the gestalt 6 of the operation 
constituted as mentioned above are which operating state at the time of playback actuation etc. at the time of 
record actuation, they become possible [ acquiring few clock signals for record of a jitter ]. Consequently, the clock 
signal generator of the gestalt 6 of operation has the description which is not made to generate overwrite and a 
message on the occasion of the postscript which moves from recorded playback to a record condition, and is not in 
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conventional equipment. In addition, in the explanation in the gestalt of each above operation, although the optical 
disk was explained using DVD-R, this invention is not limited to this and can be similarly carried out about other 
optical disks and a magneto-optic disk. 
[0072] 

[Effect of the Invention] As mentioned above, this invention has the following effectiveness so that clearly from the 
place explained to the detail about the gestalt of operation. Even when phase contrast occurs the inputted wobble 
signal, the generated synchronous wobble signal, and in between in the time of discharge of a defect detection 
condition, and a postscript etc. according to the clock signal generator of this invention, it has the function not to 
draw in the phase side which mistook the phase of a wobble signal rapidly, and to change a phase gently, by 
restricting the phase-comparison section of a phase comparator. Therefore, the clock signal generator of this 
invention can generate the highly precise clock signal for record which did not generate the clock signal for record 
in the mistaken location, and was stabilized, and can output few clock signals for record of a jitter. Moreover, it sets 
to the clock signal generator of this invention. In record playback luminescence power having been changed in the 
time of modification in the record actuation from playback actuation instead of a defect etc., and the continuity of a 
wobble signal having broken off etc. Only when the phase contrast of a wobble signal and the generated 
synchronous wobble signal is phase contrast within the limits set up beforehand, a phase-comparison section 
setting signal can be outputted and the stable clock signal with which phase contrast does not shift greatly suddenly 
can be generated. Furthermore, according to the clock signal generator of this invention, on the occasion of a roll 
control etc., when it differs from the usual playback rotational speed, such as the time of initial starting and seek 
operation, fluctuation of the clock signal generated can be sharply reduced by changing the Gentlemen phase 
comparison signal inputted into an adder. 
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SilSBflgE O * ?;HH*0>tMB <t £ tifc lam O * 7>v 

t £ ^ * ttfc mm o * z?)v,m^ t «>iS5t * 

^S!l8B<44iJ±g{SSI-ai*L, BiJSB&ffilt&iKDeffiJtiSt 

zf^m^t^ #>sS^ £ ttfeT — tt r* fe * t # 

2fBiE<0^ p -?m#fE±^Mo 
[If*JS4] 3rSro®;«iaa)t7^^;Kl-^-cSBiiffl K 
^•v^^^^^'J >-5»'L. SUIB^^^Hl^t^OTia 

r. HiiSB^^-^/Hi^iceffll^^Lfc^f *-?;Hl-^ 

A^^fig^ ti&m&m* p ii^izs-^r^— > £ 
tBtrr if-$ t Bifgsi-fc itwp^ it^ie^&M 



HtifBjtT-f x^-tOTx-r ^x? h^^atiif^i^ 
h*Ui*H:4:. 

tztbo)mmo*z?}i,m^£.f$.^t$k. zmmirz^tz 

T, fIfBO^^Hl^l-Gffi^RSLfel^«fl^^^/Kl-^ 
fr*>£fi£ £*t&IBf?fl!? P ^(I^KS-^Tt— $ $ 

Ear & 5 s —* e»sai= n^hoa-j^ fi-stss^gs 

BuSBO*^;Hi^-l-(4ffil^it£jUfcl5l»'!7^^;Hi-^ 

tBtrr a^-* tB^gsi-fci+s^ p v*m^n±mn 
fltita 7f yjvm^ & mm? -?>i,m^& as#s ^ , 
t, 

BtiSBt7^- -J^m^ktmm? p -v ?m^<on 1 ro^ns 

#t ATFiBm 2 OTeffie*§ttS¥-e<7>as^r*&-5m 2 <7><a 
-ssuiBm 1 ©<4ffitfcis<i^t8tifBm2<©(affiht^fi^t 
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*U ->-^iM«IT*-einiB»l«)tt«Jt*«#l=tt 

i^rHD*f «*3«wtLfcctt*«tr*ii*a6E 
«0>$ p-v 

CI«*^8] HT*a)JBa*a>^^^;u«-»-eE»ffl h 
77^s-it^'j^u TWE^^^m#iHf3ea>ffi 

r. inE^^^a-^fzttttiflMLfcBUBi^^^ua* 

E«f * ^- 9 tmmm\z *$ i+ * * p ^ * 

tifcEPaizfclNTinE^*^«*lc«LlWEf^J«^* 
[00 0 1 ] 

i&E«TttttEfRffl 

%nr^^o mcDtmmmzmmztm? e»^ 

[0 0 0 2] 

[fi£3fc(7>ftffi] -flan, EftfE*^**!::!*. EiKffl 

n (^*?u>^) stingo cKD^afeEftffl*^ 

>r i:mteKt«f-$CKSII=lSit«9 p 

•^f^fMLt, *»-r— **B«<a«lcE«LT 
l**. ifi*. Ettffl^-r-rx^oKffiJS^blcfliiv n« 

/)<-r*t^)tl>ofrS«l7ti<*^L-C^* 0 tot, tttiJL 
fflCD&SlciEtelc^-* SE»^*tti*il*ofcBM*< 

[0003] ^tr, tmm9t j r^^<?±\zm j ^mm\^ < k 



littUMM 1 -2 8 3 2 4 8#4**l=E«**ifc^U tf 
^ httai&«A<»&*lTI^4o *#F*W 1 1 -2 8 3 2 4 

^*^flnn=«#»*««li*a)fc*>. 1-2 

8 3 2 4 8#^«lrSB^*ttfc^U fcf y h1#ttii&M<D& 

4 o 

[0 0 O 4] 

X^<DE»/%^0>SPftlcfca>T^-< ^x^ KA<*4Lf: 

m^ofc^^^fi^A^i+i^S^^fey. 

fc*KTr*<fe3«:«iJ!BiA<frfe*i*o cottf, A^D Sf+l 
fc * ^;ufi#^ &*rtaFtt*^p^^ m-^O^B 

[0 0 0 5] *^§BJIi % 5fe^>f *<?±0>T4 7n<7 
*ITB#^lzfcLxT. A***lfc^*-?;Hl#0)faffi3!i<|SJ 
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[0 0 0 6] 

*§IPH££*r-r3:?y f>> h^ffJfiEL^jt^-rx^i-^L 

*b ±i$ $ *t steitffl ? D ? <t^|CSO-tNT 7 1 - ? * 
tmr 5t—*K»»«(= p 

tfcttRW*iaj£L. ^-f ?x-7 httaJttffia>§tMtBtr::iMr 
E<4*1 it&S§tf>fci4S ht«S E ffl £ 3HJ RB-T -S> tz 4ft ttffi it & 

•;><7<i-^#g£i£MI-J:*ilf. h&tilttKJOTfl? 

[00 0 7] te<DfJL5l::££f£W<D^D-;/>7fI-5§-ft£!g 
Bl*. Sr^tOSiftlRW^ + ^HB-^T'tBSffl h77^J 
^^y >-?*U ffiieO^-^Hi^irRSSOTefflK^^ 

o * 7>i>m^ iciiffl mm u fc n m -> * 7ti>ts^ * & ± « 

#rol4fflM*^ajri>fc*ft<D<4fflM«iai#f$i:, ttGtt 

ftffiltgcS§lc|U7DL. lPJEi4*ait«S<D{4fflH:REBB* 

f^i? K-Clife<. B^»^A^E««lft^<E>aCM 
b#si i=fc^rE^S±*3fe/<7-A<^H*4xr ^* 

rt*4ifcHJM^*^KB*t<0tt««A<. ^iftlS5t£*t 

^tf)tiJ;t>£fToTl\-5„ COTfctf), -*.f&Pi<r>0 P-V^<1 

[0 0 0 8] J: SieM(f}7 □ 7 7 If 



o^-^'j^-fL. witzo*7)vm^ tm&<r>tiLfttiaek$: 

m-fZ>Zf')t£vh£Ml$.l,tzi/tT'f*<?iznLX. flE 
$*i-SEf5UB?o-v^fgf l-S^HT-?-* £E»-T* 

r. H5E-i7*^Haf$ttas-r-i)fcift©^*^;nif« 
t-t 7x^7 n*ai*«i % ttassttfcBiiE^+^nif 

f-f7i5 hfiiaitt^«)«KEB#icgiE^*^;Hif a>n 
%±a<y t L<iij5:*>T*<yco'S't' s >ifizmmi^tzm 

¥fS<fc£m<lf -£„ C0)<):7i:tM$*ifc7O77M 

m^.tcDeffl^M'tcor^-ct, m^>tzitm.x'(Dtmm 

<7 a y?m^£±l$.-tZ^ tWU< . SSLfc7P'?7 

$ £.f&T 6 ^ <t 7b<T* # 6 «, 
[0009] teo)«,"Si-J:-5^B^ro^p-v-i7<i^*t^ 
Bif. ^T^ro^jSiaroo+^^e^-cEISffl h777j 
^^-^'J^^L. fltFE-t7+^;Hlf<l:R»r^<De«BI^$ 
mthZf') \Zv bZBf&LtzXTj X-7lc^UT. buE 

$*i€>E»ffl^ p s/^ffiWlctt-SHT-r— $ Sffigti 
5 s - 9 EftSISlc S3 It * * p •> -7 fi4*±£B r- fe o 
r, B5E-l7^^Hi^$ttai-r^^^^;HI^^tii¥IS 
<t, aaj*4xfcBfrE^+^nifi-(a4iH«8^fT5affl 

«th**tfcfaffls*^4ftifts*tLfciafflsuiJiT*fe4x 

If. SUE'? * ^;Hl#<r>lt*, J:A<y t L < i*2;*,ta< y 

f<7x7 h-ei*/«f<, ¥?^«affA>e.ES»ift^<©SM 

^l=ESS^«§3t/<r3-A^S*tiT^*^JUSf«) 

J:S7n77gf orttS-e^-SEyfiM-T-S-irM-t? 

[ooi o] terota.-Si-^-SfgB^ro^D v^li^*^ 
{Bli. BrS<DSjfiia<00*^HifCESffl h777f 
^^-^yv^L, BUE^^^KiftRlr^<7)(4fflgB^^ 

^;nifi-(4ffiHafl Lfc island*- ^;nif*^ 

$ti5I£gffl7 p 77fitl:fiiJ^tf-* ^Elt-T^ 
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iiE«)t?;i«fcB»ffl* 1 

hSIB^'J hf? h«#£E«ffl*P**«#<&«2<0 

em i a>tt«tttt*«(Dai*t?*** i a>tt«jt«fl» 

Jttt«#t ts 8tJE3fcx-f ^9©HIS 

«* t «te* 2 tt«ft -*§■ <t ^asissir « it &>v> 
[001 1 ] m<DWL&\z&z>f£BM(05ny5m^m±& 

tt^^U e«v h$MLfc3tf^7^I^LT, TOE 

s*i*e«jb* n ^e#ic£-3ivcx-$ £E§rr & 

x- * E«&* IC It £ ^7 P v 1 "Cfco 

tttt«**f *H«^^^U«#*«*«i:, 1IME*x 
-fX?±<&x-f ?x^ h£*$fcb^6x<< :?x>7 h«ai¥- 
f££. fllEx-f httffi^RlZcfcyx-f^x? h # 

C(D«fc5l=««S*tfc^P^^«#JB*SBIcj:*itf, 
x*f :?x£ H:*4tti1 > *i*J»±i«zi:6<, * 

[0 0 12] 

[001 3 ] (mm<Dw>m dbi (**^bjic^^iij6 
sut<D»nia>^p^^«#«^*Bizi3L^ 

7fcx-<X^(7>---0lJ<h LTI4ilE§y(DDVDT*fc£D 

DVD-RO)±f*BIS*LTfcy. H3(4B2lC*£Lfc 
DVD-RO-jjSMa-ClA/fc'ISSro-SStt^L, Iff 

[0 0 14] *fcO)»ll'ia>$P 
eiC^LNTmt>«E>H^>IH2lC^LfciiE^<D3tT : <X<7 
Trfe^DVD-R (IsTF. mir^r-f X<7tlB8»-r4) 1 



■x -f x ^ mm \z 14 h ^ v o tn.mffimm<»T 

«AMC«M (^7*-^y>?) Lfc^l/-?h7 7^4 2 
h77^4 3/»MSfhtfcy, C07>Kh77^4 

3iz^y tf^ h4 6A<^*+iri^4 c sou— 
S> 4 2 14 K5»v^ir»or-2E«tSir^^^y 

**vcisy* ca>^-^h7v^4 2^6^t^n 
^■^tttb-T^c^ic.j: y^>r x^a>|5HK*jffli&tfE»ffl 

4 3i=»it64ifc^y K4 6i4. -r-r* 91*11*1; 
u > y * ttfc ?>v- ^h7^42 <D«*Ktta«ic?¥ 

SELTl*& 0 :O?0t!-; hflH»(4RI* h^9<t<7>9 

□ x iz £ y fS««*B3b<ffe*>ti« c £ A<tti*fc«>. 

[OO 1 5] m 3IZtj^c£5I^ f>fX^ 1 f4*«felfl 

ttWU*£T*Btit£H&&mm4 1 . J£S*fH4 5. 
aM4 4^^LTff^*tLTL>S 0 x-f X<7 1 ICfcTf £ 
x— *<DE»I4. "£0)7-5 \zl£CX$Lffl£tltz 

-t-AAj^l ^ h^*y^7 4 2CDE»«4 1 (ZHB^ 

t^Ctl:^ y^Tt7H^o ±E<0^5lc^fifcStifrx^ 

fz*tLr u— +f— e— AASijft^o ^<nt$<D7<< 
i <dhhes««i4. 'feM.-thyfr— yh=?v<? 4 2 
frS>a>KW#£*i*fc* p^^«^**»«icfcixr^ 

i:^§J:7Xe> K7U^E— * <0 @*e» £#l«rr * o 

[001 6 ] HaS£>ff*g| 1 <D ^ P ^ <7 ^1^-^^^® IC 
f:f-^!Eiffl h77^tfc^^U-^>7'^4 2 

^4-^;u«4i:j*»r3ea)tt*§Hat»-r-5^y 

h4 6t5MLfcf-<X^ 1 A<tt#Stt4. Billed 
"TIMfitD^B 1 <D*P^«-^f6£gfilcfclAT. 
> K;^— 4 2 I4x -f 1 * Braa>EHiffl«»-CiaiB 
£i*Tfcy. f-f^B8Il:»L-ce7^7'^5 0 
r=<fcyE«W**fr3<fc5«***tTL^*. e^^T^v 
^5 0(4. ^fe|U>X3, /\— ^5^7—4, 7thf< 

if — 6 ^ t> CO U— +F— If — A A 14. 

4iz^yT ? ^x^7 1 »«iu>X3icj:yx-f 

[0 0 17] x^X^E^B^^Hti-r^y^-^h^^ 
^ 4 2^£<DJ5I*#;I4. fO^-^h77^4 2(^fS 

«*wt**»ic5FtT<c»a*-e2»»$ttf=^* hf 
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-^h77^7 4 2*^<7>^;t-^;MI^i4. 2^SJ^H/c 
i=^. ?>\s--JY = 7V'? 4 2|c£&0*:?;Mi-S|£^<t; 

JU£ — (B P F : Band Pass Fi Iter) 1 6 {ztht^f 

£ e -ru — $f 1 1 fiA^$n^lt*Hi^^^=i- KLT 
*l@{I^£±j£L**M^ST*fc&CPU 1 2f-£li^ 

[o o 1 8] —7?. b p f 1 6^aj;fc£;ft£^v ; 7;u 
«lttJifiisS2 3(rA^^nr. ^^-^;Hi#fccti;^u t° 

y. ^tr> K;u*--* 2 (*Bf£o)igiE»"eisiiE-r4o ^ 

£<, 1 1 0D-/U7>fJ^ (LPF : Low Pass FI Ite 

r) 2 2i*. mi (DtttBttRs 2 M^^om^^mt 

[0 0 19] —7a* B P F 1 6^b07v7J^7Va 
^Ufi-^/)<A^^tt^^y tf*> H£EiJ[sJg&2 3 I*, ^ v 

2<&fi«tt««2 4l::iiS*'r5« m2C0(i4iit«£l§2 4 

^£<7)<]i*§^£8ltii-f £o m2C0P-/<X^>r^^ (L 
P F : Low Pass Filter) 2 5 14. % 2 £Hi*Stt^!§ 2 

&2 6ltmi <T>n—'<*7 4 (LPF) 22,1:12 

OP-/^7^J^ (LPF) 2 5<D€-tli^I^^SL. 
HEft]gPS§*I3§ (VCO : Voltage Controlled Oscilla 
tor) 2 7|C£iI^-r^o VCO 2 7l4*a9:i§ 2 G<D&f) 
I C J6 C tz m iftft <£> * P ^ ^ ft ^ £ #JB §1 2 8 t X > zi - 
^9l:t±i^r^ 0 ^§§2 8liVC02 7(7)fciJ;k®jE£ 
#I3L. »10>ffi4BitlK«2 1 <t*£*§3§2 9lz£ij;fcf 
£o »«»2 9tt»ffl«2 8 0>ai*«-^S51SL. 12 
GDi£ffltt:&l§2 4<D^<Dttffitt:gHI^££f&^£o 
[0020] T-f 37x^7 h^ltl3lHlSS3 II*. ZP* 



7iH (fcKi) S«UiLfc»«"l::H:. 
h«^£{a«*t«EfH»SlslB3 2lztii^^^o 
^x^7 h«^3&<A***ifcfi:4§tt»ErBlSg|sItt3 2 

hfi#ffi(7>m2<D(ifflitRS2 4^b^ai^$f$ihs-t± 
(4. ^>^7?x— x i 3izA±i^tLT-r>^^x— 

CPU 1 2f^ltl>3 — & 9 lzthJ]£ti& 0 
x >a — y 9 (4|H}fflO * ^iU«#4:rtia» 3 O frt>0)K 

nmo d *v spm^i $ << s >^«-^t Lx&mm^£± 
^izmm^*±f&L. u-^-igaisjssTizdj^-r^o 

L/-- tF-EiSEiK 7 14 tf -V <7 r v -J 5 o £ SE»-f ^> U- 

[002 1] *|Z, DVD-Rt'^fa^1^bi 

ILoott«t4. H4I4. SltScD^»l^P'y^« 

^7'V^50^bf>fX^1 IC^LTU- »f— tf— A A 

14. y;u-^h^^^4 2<D*«*fili:**ttlc3FtT«: 
^9J«T*2^9JS?*i/c^^ h^-f — Sic^yg* 
$tl^o 14(D (a) 14. 2 y AmZtltz7* V=r4H-0 

y Lt^liJLf:7v7;^7va Z?)l>m^ (Push-P 
ul I) T*fc£o C0)7 v7;U7°7 va ^;H1§I* B P F 
1 6^t»^^^U«dJIsII&2 0<t ^'J t°>V h^iiil93iS2 
Slr^tv^tlA^S+i^o 

[0022] gi4co (b) i40*:?;M$a5lHJi&2 OIC^S 
y ^^@K(75as7Dfi-^ (CLiPout) -cfcy. 

(c) !4^^^^«ldi(H]gS2 Olzfclf^BP F (Band P 
ass Filter) CDdi^fi^ (BPFout) "efc^o m*<D 

(d) l4tttU^H/c^^^;Ufi^- (WBL) £^LTC> 
&o ^fc. g|4(D (e) 14. ^'J t^v h«ltiS[slgS2 3IC 
fcl^THPF (High PassFilter) ^ «b tli^J *ttf=«# 

(HPFout) -cfcy. (f) i4^y e-y haasB2 
3izj3i\raffl*tife^y h«-^ (lpp) s^it 

[0023] g)5i4^^^;u^fcb[uiS2 ocD«/a^^-r 
:?D^g]-efcy. H6i*^y hauji5lB2 3<d«i 

;U«ltii[H]i&2 0I4. A^^^fc^^T;u^'vi>^^Ud 

^$jEa<b-r-&jEa^bs»5 1 «t. ^y^^@K (cl 

IP) 5 2 K/<X^^;i^^ (B P F) 5 3 <t. 

£@^5 6 t\Z&Vmi&Z*lTl*Z>o ^'J7^0K5 2 

14^ vT;u^^i>i^;Hi-^i3#^*t-5^y hfi-^ 
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«»*Pft*-r4o BPF5 3li7v7;^7Va^HI 

^lc#£ft£^*;?;Ml^£aai-f £o BPF53^b 
fctj*i**xfc{i^(i. ««8 5 4<t^*-^;u?ffl<blBlB5 

ti*yy vmmttfi) -y^»*BiB5 6fc*5t^r** 

[0 0 2 4 ] BrffiCDlHUES-e^W 1 £!h)*e*1±*:» 
iS"CI*1 4 0kHz) T'fe^>o 1 Ali'y** 

HilHllS2 OICfcLNT. ^ \>T ya^JH^ b ^ 

cttt 2fIib*r^C(!:lzJ:y^^^u«-^ ( 13 4 CD 
(d) CDWB L(D;ftff2) S#4^tA<T?*4o 
[00 2 5] IB6irq*-4-«j:3r=« t"^ h»ffiIalB2 

6IE*Hb[sJ&§5 7 /\-f /^X3?<;U^ (HPF) 58 

t. ?*)t£v h2fiHb[s]tt5 9<h. y— h««lsl«&7 1 
fcl=<fey«fiEStt-Cl^*. ?'Jlfvh*BBB2 3l:6 
l*TI*, HPF5 8lcfclvc«*l*#*lfc*Lfcfc (D 
4(7)(e)C0HPFout (D;£ff2) . t^y h 2 fil^fb 

BB59T?*«3 >/< U— * iz J; y 2 fiUbf * C fc !C J: 

y. i**4^ut;7hOT m*<o en ^lppo 

[0 0 2 6] f^^7 1 l=l^rtE»£*lT 1*4:7 

U fcf ^ h 4 6 (7) IBIS — "7 ^ hlCOl^-ClH7 Zmi^T 

SiB^-r^o H7 0) (a) I*. EfMitt^-^lcfei+iE 
87t-7^ht*Lt6y, (b) I*^;u-^h7^ 

Am{4T-^##liJS*i-Cl*4. -o<Dir^£l*2 
6fflO)v>^^U— AlCcfey^fiKS+Lrfcy. 1 6CD4r 
^$l:^y-O0)ECC (Error Correcting Code) ~J 

(J«IT. T £1^5) (01 4 8 8fi, S|J*> ( 1 4 8 8 x 
T) COft^ J$LTUl)o 7U- AOftflSC&Sfl 

Jn^r-^^EaStLTl^o CCD^U-AfH]^^— 
E»S*lTfiW*l** tCD&Ztf (14 XT) Vfo&o * 
fc. ^sf^HI*!* ( 1 8 6 x T) J1 LTff^/Sc 

8;£tWI2/**;K4o 

[002 7] ^r-rX^ 1 l=Tft»rtS*l*>f'J tf*v h4 
61*. ZO(Dv>^ 7 1 ftti Lt^«S tl 

& 0 ?'J£? h4 6f*flft*B0->>97U— A£*flt 



Af=»rtStt*« HI7|Cfcl>T(i. ffigfc#g<D:>>^:7 
U— AT*fc^<S»v>^^U— AfC^'J tf^ h4 6*<ff2 
fat*ftTl*4tt!ffi£^LTl*4o ^»Jt e 7h4 60#a 

bu, ^-^^^-rt 0 ^ hB2 ttftcD&miz&ijm 

IllC^^^tl^o KB 1 l*«»v><7^U— AfCjfc 

jaSft*££f£i*flSl*$4x6o tf^ hB2lif- **<1 
(D»-&lc^fie*tL*o £J3. tf'^ h4 6<7)*«M3S: 
WtJ&Jj&t LTIiv #J*li*$Hg¥ 1 0- 1 5 4 3 3 2# 

[0 0 2 8] [*P**«**£«BI::fcl+4Klftt 
ic. ±E(DJ:5lz1i**tLfc*lfi(D^JBl<7>^n^^« 

Mzfs^x. ^*x£ 1 KESS^EfilfrtBT*--* 
I*. nSiiCDT^X h=l>t°a. — ^^b-f — ^x— X 1 
3£;frLTA2)£*L$o f<DE»1» $B^-£ I*. ^£ 
— X 1 3l:ifcl*Tffl31$*lfcSL CPU12^L 

7 Ofr *<7)IBISffl* □ 3= 

-f£o /W-«l»Htt8l*E»ffl^n^^ffl|-*rc*-5* 
*fflMl-*a>aft»*»$frL^E»ffll#*±*L. U— If— 
BiDEltt 7 letter 4» U— !f-K»iB7l*Etttt« 

[0 0 2 9] tfyOTvZfS 01*. U~ +f— iB«jIHSS7 
^^^^^H^U-^f— U^i' X^7 1 CDtf 

•A<fr*>*t*o f^^ 1 icEKSttfc-^— f0> 

AA*^-f^^ia>««E«ffll=fH»aF*i-C. -tO)S» 
h^-f 7^2 — 5lcJ:ya***xSo ItffiEtt 

Bte»ftlcTfTtt»WI»f=«ky»li]**tfc7* h^r^r^ 

ir^y. ^y h4 eic^^^u t 0 *> h<i^-. y;u— 
^ h^^^7 4 2(D^^^;u{i-^^S^T r -^^^t;^tb 

[oo3ojs4i«aiom ^^-h^^^^^- 
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IV /<> K/<X7-f;U* (BPF) 16^1X0^^ 

;u^aneiiS2 o<t^»j h^ai[5)ss2 3i:msa-r*o 
H»Haa£3£Uj-rao cpu 1 2 -ci*. f3-?i i a* 

:7x — X1 3 £^LTi£lt£*l£te!tT— £ £x>=) — 
fi^£?*#6<i«l£i&Sii 5t. EH? d 

«-r^fiffi|B]^;U-^ (PLL) (7)mi^efflhtScH2 

[0031] [^*^u«tiJ@K2 ocomm O 

*^;H*ail§)i8 2 OCD«j£l^^T. g]5£ffll^-CtfcB;! 
r^)o ^*;7;HJSrtlls]ft2 01*. jE«ftft31**tfc^v 
7^*r>a^HWJ7?@B (CL I P) 5 2 

■J h *tt4o BPF53Cfc 

5lzA^3*ix^o ^:T^U2fiHbEIK5 5^&UA$tL 
fc2«<b«#l*. ^^»*II1B5 6|::fclvC*<D2 

[0 0 3 2] [**:*M,ttHJB»2 0<Dnf1S] ^7 
*^UttUi0tt2 OCDBjflsiCOl^T* B4£ffll*TKW 

a.^JHI» (Push-Pull) (D-#l£g]4CD (a) IZ^ 

(b) ir^-r«#a» (aiPout) t^^o *«j^b 
SS5 2izfctNT. :?y h«*fit»A^ y ^3f*tir 

BP F 5 3(Cfcfc;fc£*l£ 0 BPF5 3Hfc^tli, gl 4 

(D (c) iC7F-r^5(c. 7y7Jt/^7va^H^I:t 

f&fttmfrtlZ (BPFout) 0 BP F 5 3<D*ii;bl*. igtt 
S54^^LT^^^JU2{l^b(D8S5 5lzA*^n. B 
4 <d (d) cc«-r«k5tt2«ft^4-^;Hl» (WBL) £ 

•J ^B&£[sJS&5 6 £ilCT. i40) (e) IZ^-Tcfc^ 

cry j ^^»*^4-^m**<»t>*i*. -?5. n±m 



♦iHl Ofr^CD^ v7;^7va^UI^- (Push-Pul 

i) *«A*s*tfc^y tf-y haaiisj»2 ^yt° 
•v nt#£ttaj-r*o aa*tifc^y t° *v mi^i*. m 

2 (DteffiitBSS 2 4|Cfcb^$n^)o 
[0 0 3 3] [?'Jt°^ httttSB2 3(DiA] JKir. 

^y tf^ h^tb[E3S§2 3<Dmm.\^i^xme zmi^xvt 

B^f^o ^y f-y h*ffllHlB2 3(*. IE«<bfliS*tifc 
7v7^?7va^HI^<H P F 5 8 !:: A2) £ *i£>o 
H P F 5 8lcfcl^T* a. ^Mt-^-lc-^g; 

tt6-9--^/-rx*ifa>fta«y-rx*<f»*s*i. ^y 

tf*V K2fiHb|°li&5 9\Zihj3£tl% 0 ^yt°^h2ffi^b 

0^5 9 fr^o 2. mit z fttzmmzf- hMSR7 i 

l~A*)£*U 1 ^U— A|^(7)f^»t 0 v hBOCD^StR 
[0 0 3 4] [^'J fcf^ h^ai(HlSS2 3 01ft] ^IC. 

^y h»ttsBK2 3cDaf^o^-cn]4 zmi^xm 

HI 4 CD (a) fC^-r^vT^^*^ Vi^;Ufi# 
^y tf^ h^ltli[H]SS2 3 0HPF5 8 (::<*: 

y. 7y7i^'v V3.^;u{i-^|r^*ti€>-^— 7t-:y -<x 
tftftt* 1 ?* 7 )i,m^ & y A t ffijgs^ > y a y ^ Xj«»*< 

Bt^tlio B 4 CD (e) #H P F 5 8 ^ t> (Dtii ^{f^-CD 
-«^tc HPF5 8(DlilM, ^'Jt°^h2ltlsl 

»5 9*iii:r. U4CD (f) iz^-r£5&2{fi<b^y 
(LPP) W«*Mo Xt°>K;i/K7^A. 
i 4(7>ggiii»j^)^tT5teffitt^i§i 5tit ^*^;utt 

<t*hb^^^>o ccDit^cD^*, ^ttt>a>fi^<-Sfe-r 

Kfi^d^S^-T^o xt°>K;uK^-r/\i 4-ei*. 
tt«tt«»i 5^f>as***ifcxt;>K^BiK»*'«* 

2SBrS0)aaflE-CBIE*1*-*. 

[0035] ;*ic. T-$%tzmTtz>tz#><»tmm<?n 
(D&mm. RzHbthztitz?*) tfv ^m^t^mmm 

S6t6<7>^«8 1 CD <7 P ^ <7 S-^«*SaiZ t$l+Z><7Uy5 
8S2 Olrfg^<^^-<><!: LTS1 cD<ifflit^i§2 1 , m 

K0a-/U7-fJ^ (LPF) 22. ^}Dg:f|26. V 
C027. %.imm3* 2 8^Lt^l)o ^P*V 
^Ii^-^S!17 OCD^y h&fcU[9]S&2 3fz3gA<^>^ 
^f><t LTm2<DiiffiM:^ll2 4. l20P-/U7>f 
(LPF) 2 5, Mgfflg2 9S^Ltl>^o 

[0036] ^7 D v^m^^fSL^l OirfcL>r. miCD 
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te*§ttgt3§2 1 I4V CO 2 7 C0tiJ±l£»ll§§2 8lCfc^ 
;U?2 2t4. Ml C0<4fflttgtf§2 1 A^C0Sii±j£gH\ 

291*. t7*^nt^i:^'j t" v HM^co&temi-isi: 
T^*^;ufB&m&£*«^£iiS£-e-:7' , .i e-v hffl 
Q.tttt%tmmm^zftm?z>* m z co&fitt&ss 2 4 1* 

:7-f;U? 2 5l4f|2CO<atgJ£gi3§2 4 A^COaj*>£V C 

6u, m 1 con— 2 2A^t>aj*)$:h.f:: r 7* 
^;m#i-s-3< vco*ji»ji^tm2<DD— /U7^ 
;u? 2 5/)^ai^$^.fc^u hm^i~m-3< vco 

ftlWi^i^ttlg-f V C O 2 7 littigcsg 2 6 frt> 0 

flt^^iE-r-sckicfcy, m 1 co&tett&sg 2 1 fccfctf 

[003 7] ^r-r 7x? H$£i}[2]S§3 1 (4. 7^1-^^ 
^??-5A^I±i7J£;h.5-7°y tf-v h^ir^^-^Hi 

? h£t$aJL7=il#. f^7i5 HI^effitt&EFiS] 
S^lHlS8 3 2lrttl73-r-5o h«iatiIllS&3 1 

(4, mz.lt. 2^(7)t°—7^-;uKlslSS^*LT*5y. 

m i co tf—7 *— ;u Kms&c^ y m 2 co if— 7 *— K0 
ugawtsit^tt-cisy. ^icoe— -7 7tv-;uKinssA^ 

t>C0lt-5§-<!: U'<n>ISJgSBA^CO<t#A<=>>/'?L'— Sfzfc 
l>-CL"<;Ht!|£S*i-5o mi cotf— 7*— ;u Kl]8&l4*ili 

14, SIBU^Uif^7i7 KCOfl^lr-rClCliallfflL 

[0038] f-f7i5 h&fctSIe]8&3 1 l-fel^T^ 7 
i? hA<«iai$*t«>t. tt*81t&EliaiS5glH]S&3 2lcii 
tt^tt-S. (4fflit®EF B 1igSlHl8S3 21*. ^*7Jl,m^ 
fflCOSl C0Ctfflit®H2 1 ir^'J fc?;/ m^/SCDf&2CD 

atstt^s 2 4 a> f, co(affijtSi^*-r<i#cotti 77 

^•t+-5>o mitD<atBtt®H2 1 &tfm2CO&*§lt&f§2 

^l*f?ihf-5A<. H;&8ftt3$RI*£??£;h.-g>o «*.I4. m 
1 coti«tt$8<S§2 i ;&o*m2co<a*Stt&S§2 4 14. -E-co 



-r-So ccotsisizifc^-c. 7i? h^Fsiitfj coma 

ffi£fcl4m3iEMA<<£#£*u *<D&W$Htzmx*VCO 
WtliCtCckiJ. h$fSS14>coi§;&&tfMB 
te&ftZtiZ* CC0J:5(-, xf 7i? K^tH8SP B 1 + 
14. mi4mE<aA<<£#£*iT;fcy . *co*-;u K£*i 

fcmEE<ai-*y. vco*iH9£m^cojg;ft»«fB<o* 

*<<f?¥$*t«.o Set, •?-co<h#coeti'fffSl*»I$H 

-s. ccofc*. 71? h^tii^rBi^ia^t^. a 
7j*ttfct>^^m^coefflA<-rnTi^i:#. mco 

Q.temmm^zmt)T!rz >0 *o>mm. m i comnt&st 

2 i coetiM^^ir^y. VCO 2 7l4VCO*«£ 
[O O 3 9] f-f7i7 h«iai4*SJCO^|^Bt(=*5L^T, 

micoe4gtt«c§i2 i coai73*)iis$ft?i^-r^*^ir. m 
i co(4*iit^§§2 i izA*)Ztitz'y*7)um^t. ±m 

£>„ fc-c, mi coetittgcSf 2 i A<&*co2:*>±A<y 
x-y^^tt^LT. ^co(affl^m«^^tb77-r^j;7fli 

fiJt$*ttN^ 0 CCOii^. m 1 COfiffiJtgilf 2 1 I*, fitffl 

fiffiitttBmisjeiaK 3 2 i±m 1 coeffljt^sg 2 1 ic » 

COt^COiaffl^m<i-^^*CO$*tll37'r^i UA^L. <2 
ffiMA<^^fiI)il±T'fc*tl*. y <X^C0«2C0^ST"7^- 

a^fiUa±co<4ti^A<^tii$HrtNrt. fc^.-^co<a 

*§M («*l<9 0«) *T?C0<4ffi^M<l^$miCOet§ 

^fe-i>t#^cofiiJii±^*-> h-rsfc«oi-i*. w^-is, « 
1 co<affltt^g2 1 14, iaffi^A^sfflm±r-&*tiii3 

A<^fitlilF«9-C?fe*tl*, 11 C0iit§it&H2 1 A<-?-CO* 

3 2A<fiffl'J-tz-v HI^^aiTJ-rSo 

[0 0 4 0] -75. &*SMA<&^ffi)a±-e$>;h.li\ f 1 
CO(41SJ±®S§2 1 li<a|g'J-t>v h«*l=<fcy-t(»(4«K 
^<l^^^SfilJil±^73-v hLTmSfScoiiffl^M^ 
ZtiUlTZo CCO^dlC m 1 C0afflhfcgES2 1 irfc^ 
r<4*§MA<^fflJil-hC0^^lcl±'j-tz y K«BSA<^4x 
•2>. -COU-tr-v KfiiSlr.fcy, m 1 C0(4ffiht«Jlf 2 1 14 

^co^+^^^t^aao+^ni-^cottfflttts^if 

tatLt. (S73CO«-^COA*)^^«»ttSI<!:-r-5Sgt, 
Sfc-To ±8BCOJ:5l=. H«ECOmi 1 CO? D v ?fi-^SI 
^^MI4. x-f 7i? K«HattfiKD«f»ffl*l-j3l.^T. ll 
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r. «i 2 i <DtB^fiJLh^pi»-r^iu^. 

tefflit&3§2 1 iroivcBWJLfcA^ ?'J fcf* hl^l 
[0 0 4 2] B 8 fi±E868S<&fl2»1 

BMK£BK3 2 01*. -x^r ^x^7 h&ai[E]S&3 i 

^^;i/»aaBHf2 0A^&a>^*^u«*4:. ^^§12 8 
^t>a>ra»^*^«*A<A*Stt«o fir, 
iU«#4:W«l!^*^u«*a>tt««*<*iJft**L4. 
IftJIL 'Jt^tftWII'Jt^WiOttlBlW 
*>IB:3e**tfcttHM-ca&«fc#lca>^ ffiffiftttBIHtt 
^(°]iS3 2 Oli* 1 <DfifflJt^H2 1 ^'Jt'V h<f-5§-£ 

ai^^r^o ccDct Bsi^LfctttBJtRBHHs 

@K3 2 0fi. ^W^tv^iiffiMcoffiSi^cD^^cD^'J 
1 <Dtt4itt:3&i£2 1 l*ttffl**<*#<-rttftt^lBH-e. 



t7h^5, aflitRismK3eimK3 2ona>(ftfir 

ttttasislBcOWiacfflltLr. WiUiBJBI^^MI-*!:: 
effector. *©BJM^^^uffll^6#6*ifcl ^ 
K (»f6Mlil3isi«-^as*-eii/NYBPBl ( H i g h IE 

[0 0 4 3] B8lC^Lfc(4«Jt»EPBlKSl5JB3 2 0 
fzAD^T. A***tfe^*^«-S-(Z)ttK$«B-r«J: 

tt"r*CA:A<T?*« 0 Wilt*. IWaFtlft^^Ht* 

^icii*D-r*o tb^srtrfentf. a*s 

*ifc»)t^i«*»i:Lr, ttfitbttBIHttCBIft 
3 2 0l*tt»**rH*L^*3lcKia>tt*Jt«»2 1 

BH»5iEfc3 2 Of*, A^HfcO^^MI^CDH i 
g h b^;^ Low U^<Dli*£;l(£^4ftfifc£*r*i 

TKS**E*r*ct35i<t?#4. Xlka>fl$ni i co^7 a 
^ ±E0>«fe5lc, tttBtt&BMttSB 

[o o 4 4] «HfficDff*fg2> ;jfeic % **wa>^p-^ 

lOO§iBjr§ 0 S9li*^B^[C^^H^CDff^®2<7)^ 

a^^«*SB*«Ba>«*S«-r^p^^B-<?*«. B 
XttO)lMl2a>^a^^a-p>«£ttBf=t>^T, 

*0<D— mt LTIiiilS^CDD V DT'fc|)D V D-R$ 
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Bl= ft It 4 -T-f httfciS(H]B&3 1 1><U<. <£*SM*& 

[00 4 5] Blfc(D»»2lCfilt"C\ 7v7i^7Vi 

^Hi-»^A***ifc-5*^;u«B@IB2 0i*. ^7*;? 

S2 1 % lifflM«aiIsI»3 3SW&ffiJttKBi Slc-tfi 
^tiffi***. *iO)ttttJt«»2 4l*^*^;Hi#i: 

»(H2 8^^i4^a)tt*ifliiiiL. mi(7pp- 
(lpf) 2 2irt±l^-r^o (4fflS«iail5l 

»3 3li**^l/ffl»i:#H82 8^&(D«*ttott« 
£££diU iiffilt^(EP^iS^[51SS3 4fCttl^t-^)o {4 
fittttEMKSIslft 3 4 l*S 1 <7)&ffitbi£§§ 2 1 |c» L 

tf)teffllt»S§ 2 1 , p-/<x:7-f (LPF) 2 

2. ADfS§26, (VCO) , RZfftfS 

*2 8ic < fey«rt**ir^* 0 Stlt(Diffi2WP'^ 
[0 0 4 6] awe* S8«S0)^»2a>^p^^«#*±s 

sommz^xm^t^o «fc\ j^T<Diu£a)^®2 
*. *o>aai**ifctt««*<*«>ia!3E**ifcffi«*a>is 

mftX&ht£\Z<Dfr^ W 1 <&ttffiJt«B 2 1 rt> Steffi 

«»-r*) *tB*Lfc*-effi«jt«Biyi»3eiatt3 4(* 
in <7)&ffltt&3§2 1 idtLtytv h«^^a3^-r 

£<> *lK<Dfti>2 0>9 P?$«*»£*BA<±Ea>*5 

tt«««*6-r»B-C»10)tt»tttt»2 1 *»ft*tt 
4fctf>* *JtO)»»2a)^P^^«#J6*KBtt(ft»r 
*iOB»tBitB^B*tt©»L^B»IH©*Dv^B* 

[0 0 4 7] TO2©*H0»Bilcjsivci*. T^-f^x 

Br*fc*. ^*^u«*fcB*W*^U«#*<Dtt« 

6o *Jfi<Z)^IB2irfc^rii. ^-r^x* htttt 



mmxtt< ttisx-fctDawjiMtsffdta) -c**, 

fclz**B*'>*^«*fr64*S#i*^P!y^B# 

^a>iKB$'>*<-r*tia)-t:fc*o *«0)»B2izj3t^ 

±6 0° ) fcU HW'Jt^HWttlti 
•fr&»5Ettll («A«9 0'-) t£ltsiA/ff<tC5t?«J 
•fey hSffxtf*^. Slka>»lB2a)ffi4BBBUIslB3 
3 (* . ^1 *. li BN9 ^ * :?>H1^ t A *i * tifc it -JM% 

(»ffew»B?a«^ai*-ctt/wizm (h i g 

[0 0 4 8] *«S0)^IB2irfel^r. SHBttJBt 

^^MMLtUlV Bi:n±tt»r*t*E 

»z|ftjtr*Ci:A<-e#*. MfeCDBttl^B 

A^^Hfc^^^Hi^CD^iL-^-f htSiSflS 
Ls ^i0^^^nfr^a.-^^itCD$GSP»q(DA^(D^$ 

nmo)M&o)9 p '^S^I6±81ii$bi:^ p ^^(i 

[0 0 4 9] 15l±a)J:5lClirtS*lfc*llBfl>»lB2©^ 

py2B*»£BBi*. &tsm^ai[°]B3 3&tf&t§fct 

t6BBKSIs)»3 4A<. HUOt^iWtAiiStifc 
^*?JUB#a>tt*»*aBU ^rtSafefcttttBtttt 
fflrt-cfc^l^m 1 <7><£*§itgcSg 2 1 <7><ifflitgHf $8£ U 
tvHt. B»!^*^U«*a>tt«tBr3eia±frr6 
*ftl*<fc3*J***lTl*«. CCD £ 5 KHItf* « C <h 1= 

*y. *«o)»B2a)^p^^«*B*ttfii*B±«» 

[0 0 5 0] Cftjfe<DBB3) *fC, *^0^(D^a-y^ 
B«B£BBa>lllta)»B3lco^rBf4-a)BB£#M 
Loo|ftBj-r^ 0 o(i**B^ic<$*Hffia>^88 3<7) 

mi oicfipr, mr2a>xtso)»B i ^Httowfi. « 
*t*-r*t»OlcttBi:**t»L* *a>KBi**Br 
*. »BO»B3©^Py^B#B*BBI=fe^T v * 
X5<D-mt LT(iiifB§y^D V DT'fc^D V D- 
R^fflL^TlftB^L. laT(D|$^B^|ztet^T7 ^ -f'X^ 1 <t B§ 
mt&o BlOllfcl^r. t 5 ^^^ 1 l*HfS0)B»*l« 
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<?m^§z±mw\ztei*Ti*. m&o>mmmm into 

S&rp1IS^(Hl£S3 2*><£:< . ?x^ hf$tU[H]&&3 5 
£Rlf, #JB»3 6 Cl ^r-f T7x>* h^lt±ilH)SS3 5fr£<D 

use 3 5i*-?-f ^x^ nsr B i*ttas*r*iEiK-cfcy. 

^SS3 6I4«I±»H»£«» (VCO) 2 7(Dfci5*)SJ± 
S»BLT^4. *lfc(DJB» 3 (D*P 

[0 0 5 1 ] 5&Sfe<7>ff*Sg3(Z>^ P 

*T^o j t4Z>jl'? hESfcb[°lS&3 5 1*. Sx<^£ 

j&jk 1 t'H«i/=t6yi?*4, 7 s -f ^x^ hsatBL 

1 <tm2CD{iffltt;RS2 4lCj5l*T. {£«ltgc{l^<7>£ii 

«#*tirasy. *<o«»**tfc«BEfflic*ky. vco 
itLttffimtikt>tixL*Oo f:t\ v^^x^h&tfc 

* :?;m#a>tt« £ ^ * 7JHI«0>1MB 1= f 6 + * 3 fit 

[005 2] *Jfi<D^8B3lrj3lt4»«*3 6(*. 
IS. fl:VC02 7*>^<7>fI-S§-£ 1 8 6 »B If 

^$»a*3 6icas**r*o x<^x^ httdsigi»3 5 

SRI 0>ttffitttM*2 1 l='J-fe^ hii-^^iiS^LTCtt* 
SjSHb-T&o x< :7x? h«|£±i©B3 5f4. {£« 



B»0)fcttfcBI*'>*^U«#t«I1tf>tt»tt«l»2 1 
[0 0 5 3] x-f ?x^ httta»!BBl3*Jl^TA***Lfc 

h«ldSlslK3 5 lc A* Siifc'S t ?;HM-©tt»t»B 
14. ArtSftfc^a-^Mi-^D/W u^;u (High) 

tp-u^u (Low) a>tt*$3B*"rftWrtiz*y. 

TI4. »»3^6R*M-C**J:9l«J*r*itf. CUM 

[0 0 5 4] ia±OJ:5Uafa*ttfclltfi<DJ^Sl3(D^ 
P^(l-S§-5g£gfil4* 7 s -f ?x^ h*£fcb[°]&&3 5*<tt 

-f ?x>7 h«U«a8<D»»Wl=A**nfc^^^«# 

^«#©tt*fc-**i**«#*wa-r*. fir, "f 

4Z>jl1 hmtblHJSS 3 5 I4m 1 0><£ffli±$&S§ 2 1^ - 
I'Jt7hU:St\ ia5#C0i5ffl^^t?-d:Tm 1 (0(448 

P^^«-^***-r*-i:A<-C#-6o 
[0 0 5 5] <*Jfi<D^ffi4> **W0)^Q7^ 

ID i 1lcfcl^r. «Ii$a)3gJ6^^« i £0«<&«te. IS 

St«S0>^»4<Z>^P^^«#«flfcK«lZfct^T. 5t 
^r^X^CD— «q<i: LTI4iiieM<7)DVDr*fc^>D VD- 

^■r-So Si iicfci>r. -x^x^ i i4rJt^ct)S;^^ 

t-6^'Jt'7h^«S*iXl^o Hi£<O^S4C0^a 
9 9flHMB£ttBI*. «Fi«a)*JBa>»»ia)^P^^fl 
§M8lOf<7x^7 h^tii{°]^3 1 <h(i«ttgc&rBl 
2A<ft<, &«SttUSiaB3 7Sttlt€,ttT 
fey. »H»3 8lzffi«3lttasi51B3 7^h)a>«#A<A 
*S*t*<fc5«ias*tfcta>ft*. <4ffi^«ltiilHlK3 7 

14^ * ^Ht*t w»^4- ^iu«*a>tt««s*ur ^> 

T?*y, »ffi*3 8«*tttt«W*fi» (VCO) 270 
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[0 0 5 6] Hi£(75^!g4<D^D^^fi#*4SI 

"T^o Hi 1 (csTT faffig«fctilHlB3 7in*^ 

ttUBB3 71**1 a>tM§tb(RB2 i ^y-brv kb*£ 

«BB««£»fc«i:i*«fc5l=y-fe? hifift$-tr5o 01* 
(*\ ^^^;H»#tBJH^*^;u«*a)(a«B36<i o° 

JM±-C?. ^9 0° JaT<Dtt«*;6<»£Lfc£#l::y-fe 

-c#4. ftor. ttfi«A<**<fc&fci*ttB-c. *fe* 
(*^a^^x^o 

[0 0 5 7] ££>|Z. JHfi(D^H|4a)^P^^«#*± 

JSBKfcL^Ti*. WittBfr&EBttB^tttttfBflsL 
fcfc*. «ri«a>B16a)»B3T?»BLfc«fc3fc»fl|B3 
8 t^'Jty H«t*t4*3i*S*it*jy, 
M«iailElS83 7(*A***ifc r >^^U«^<7)U:*±A<y 
lyStlWIILfc^t^ <D&*attgi«2 

1 f=ta*Lr*3!i«fc-r«. as*:. iiffl^^ai[5iss3 7(* 

fit, affl^«itii[EigS3 7i*mi oaattKB 

2 1 iCU-bv HMtttirtU »HSS3 8(*^fflf5]»C7) 
tftfcHB^^Ua^B 1 (D&ffltt^§§2 1 (CfcB^J 

B^ttifcBJIII^^^Ml***! 0)tt*ltB»2 1 
4. CCOcfc^fCflt^-r^ChlC^t^ BB4)KB4<D9 

a^9B«B±BBattflrtia>IMi*SitBi^eBB 
^a-y^«#*^«-e*«o ffiifia)SI«Ba)^!B3r'i*. 

7 s * h«ttJ»HW£ttfcHU 7*-f hgSfcfctt® 

B«a>»B4<B*p**B*B£BBizfcivc«\ 

htttt«ni=Bfftt<. *i=tt«tt«fta*ffo 

±*B*6BIW*«^«>ll±*B^a)*fl:jfl[^, W± 
«B*6EB«B^©*ftB»f=*5t*r. A***ifc^* 

^;u«#a>««-v>tt«A<a<b-r * - £ \z & zmmo * -J 

4CiA<t*4. -0)t#«a4*+i*i4fflaa)iBHI*. 



■fey h*fr*.tf«fci\, ttfc. EBttB4:»*ttBlcJsi* 
r«F8$tt*tt«»(D«BKSS*MprBI=:«aL. * 
fcHCH^ttB-et*EB»4:E»ap^»ta)ilLMz«fc 

yite**Lst4«B<DttBBfi**3EprBi=«ifit-r«c 

[0 0 5 8] W±(DJ:5lca|ia*tlfcSg«5CD^ffi4<D^ 

i*\ b i <D&mtt&& 2 1 a>&ffijt«tflitR$ y -fe h 
L. RJH^^^u«*0)iftSt-ilt*i±*ck5»H»3 

8f?'Jt7H"4. Cfl><fc3lZ % BlfiOfl^B4(D^P 
* * fl^SS£igMI*<£*§a £ Br« Ml-tr & * «fc 3 « 
ja**iTi*ftfc*K B£Kaft*&EftttB*<^6>'Ra£ 
fcWirfci^r. ->^^;Hl#a)BB^ttB*<«<bLfct 
#I=T?*. **LfcEBB*P**a#*£j*-*-*C4: 

[0059] <£lfeafi£B5) *i=. *»Ba>$p** 
B#B£BBa)BBa)^B 5 i::oi*T56tta>Hffl£#B 
Loogftiwr*. H11 2f**fBMI^fl643Mfi(©^ffi5(D 
B-»B£ttBa>fltl* t*t?Py9K»4. 
mi 2(c^ixr, B2a>jE&a>»ai tH*a>«tE. « 
fiRSwr*tia>ic(*Bc»**f*L. ^oi5iB^(**B&-r 
£o B»<d»B5©2p^*b#»£BBI=*5Lvc. # 

■?-f X^<7>— mt LT(*iifB^(7)D V DI^4 D V D - 
B1 2lCfcl>T. tVx^ 1 f*W£(0«aK»fifc 

«^y t°*> h*<»j***tTi*ft. ntfo<DMms<D<?ny 
*B#BafcBBI** W»OBB<D»Bia>*P-:/*a* 
B^BB^r-f ?x^ h^tfcllH]K3 1 i:iiffiitKlEr 0 1IS 
3EHB3 2*<tt<. WH^t^lt£ltH3 0 0(: 
£t^TAlBB2 6 0BKICAABBBB3 97b<i$lt^,H 
tt^, A^^JS0SS3 91*. CPU1 2^b(Df§|: 
1^ t -5 1 ^Uffl^S 1 (D U 7 - (LP 

F) 2 2^&©ttl*t ?'J If 7 hffl(DSZfi)D-/U7 

MiRWiJ£?Z>o BBa>BB5 0)9n^^S*B£BB(= 

^a'v*B»B*BBfcB«Tf**fc«>. -tOBWtt* 

[0 0 6 0] BBa>BB5CD9P^^a4-B£tt 
B<7)»fti=oi^rlttwr*o ftfe\ laTCDHSSEOJ^a 5 
irfcif^iSf^cDtftBJirfctNT. MOXI^fiH 

«"r*»»i3oi^Ttt*BL. B««a»i=oi^rKB 

T&o BBa>»a5a>^P-y*a#B*BBf=*5l+*B 



(14) 
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H (VCO) 2 7<DfciJ;b(*^H2 8lzfcl>T 1 8 6# 

£te*§tt$5i-& 0 1100-/^7^^- (LPF) 
2 2 1*311 <7><i*§tt3&tf 2 1 frihOm^rfAJlZlX. <t> 

£ 0 120)P-/U7^;^- (LP 

F) 2 5f*m2<D<£ffltt;f&3f 2 4*^(Dfcii*>£:7U 
hm#lcS-^< vco»Jffl»tl^lc^M|-rs 0 A^WSIsl 

CPU 1 2^^C0^^lCcfcy^g:§|2 6IC^ 
LTlKDD-/U7<^- (LPF) 22^£>fcii*) 

&h.t~vcofflwm<£tm2<bB— /Sxy^ji,?— (l 
pf) 2 5 fr^&jjztttzv commit ^yg^. 

VCO 2 7l*1mn%s2 6frh>0)tht>\zm~Dl^X§£Mm& 

[006 1 ] SfelC. A*ttl*l2l»3 9{Cfclt^^^-^^ 
lC«-3< VCO*|ffll«*£:7'J tfy hlcgoX VCOfti 

sm-*-*»«*ajrr*o *-*\ t^t^ i cd^xt-a 

i^-TT KUX^Ee*f*«*H^.HJ-r o E»» 

■J fc°^ hflH9-fr€>* *ft^h,<B<£ffltt;«*2 1 . 2 4lc 

•;/*«#£iiM£KI-Jsi^ti±. cpui 2**fc 

:7'J tf^ hffl<0f£20>n— /<x^-r;u*— (lpf) 2 

-fJU*— (LPF) 2 2^f)0)aS*WJtait«)«l: 

[0 0 6 2] ' J ?*Z?)VM^(DMZj:i)itLtt\Z2< 

'Jt 9 7Kfja)^2(DP-/U7>f;^- (LPF) 25 
fr^OlftXtfm^lzU&^oizWilZZti&e fit, tt) 
W3§2 6icfci>T. Hi cdp— /*x:?>r;u$ — (LP 



f) 2 2 ^^^^$nfc^^^;uil^-^(i^i±$^^l^- 

IC. I2(DP-/U7^^- (LPF) 25fr£>tii*) 
— <7»f£*c:J3i*-c\ tr-v^T vZf\*T4 1 (DBS* 
^ttLTl^fk^l^A***!*^*^*^^^ tf 

w*isitei«*fc*<«:*aa-ciing-r**ftA<fc*. 
i*#Sb-etetti*fc*>. A*ffl»lsitt3 9ii/ra^i§2 eiz 

-&o C*tl*. 'r-f X>? ia>g*^:«:«ttjA^&n)n3l# 

[0 0 6 3] •>-^ttft*a)B)H^*^«*&i;BM 

liVC02 7C^Lt, VC027^)B')t?^ft 

a>«a»cziftL^ i40kHz a 

fcE««**>:7'J If hfi^lCcfc^T KI/X««A<R* 
7KUX««$»BLfc!tT?. EttMttttBlcliJX-rft 

^*^«-^a>«at»(*. i 4 

OKHztfe^l:SL, D4CD (f) IC^f^ 5I^ H 

♦tfti^. ^c-c^-r. A***tfc^^^;m#ic«*:yB 
httas@»2 3<oy— h«issia7 i h 
^lt, »2a>tt«it«*2 4rc*5i^raffiittt«ia 

[0 0 6 4] t»L. ->-<7ifif^CD^T LfcB#^T"!7^^ 



(15) 



*#BB 2002-501 28 



njn^*:?JMI**<*«Lfcl*£. EftflKB* □ 

P— /*X?-f — (LPF) 2 5^£><7)ai2j£f?Jt 

a«i^fc^Tiii;*2a>p— /<x?^ju$- (lpd 
*y. mmo>mms(D<;ay^m^m±mmitmmm\z 

[0 0 6 5] fcfc\ ±ffia>A*Wy»je«ff(iv— ^» 
ff(Z>Wttfc # ct-e«:<. iBMB*|cfcit*EB*tt£Sje"r 

*-r^u hfiij(7)m2(7)p-/N o x^<;u^- 

(LPF) 2 5^^>COtl3^$-"0.^lhLr> ^ * 

\£v hflJC0m2CDP— /\°X7^^- (L P F) 2 

5 3^^<Dm**ajrr*ti^A*«y»x«ftsff a 
«ff5fc«>a)A*ffly»*»ftic***t?ii-r. bU^o 

^p^^«#*±tt«a>*rtt«-r^p^^H-eft4. 
eh 3ir^iNT. m%a>xft0>»n 1 &mtt0>tttt« is 

£<> *16(D»ffli6a)^p^^«*JB*SS«fcj3t^r. 3fe 
f^X^0-«<»: LTIiilES!tf> DVD*Cfe4DVD- 

f*"f£o El 3lcfciNT. 1 l*W£<0JH«»fifc 

[0 0 6 7] *ffia>ifc» 6 (B^p* 
m2a>XttO)»aB 1 CD-* p ^fiJHMEJfilKa)^ -< 7 x 

* h«aii§s&3 1 £ttmtfti3mK£is)B3 2*<&<. 

?x$ K«l£ll(HlSS6 0<t*DaL^)^[HlSS6 1 t<WHf^> 



>?5r — 5^&tB***i*^y bf* HI^fc^a-^HI* 

£:fCt" v7J^7 •>a.^f;Ufl|#^6-7 s -f ? x^ h $ 
ttffiU ^-(D-x^ 7i^7 Hl"^ ^flngtfJlfEB 6 1 irtfi 

t:— ;uKHB**Lrj3y. m i cDt°-<?^-;u 

KBB * y B 2 (Z> t: 7t^— ;u KSB<D*A<«l^S» 
5«LT^4o *LTB2<7>£-**-;i,K!aB<0ai;& 

fey. B 1 £>tf— ^*-ju FEB** u^uSO 
Z>o SMBa>»B6 0)^P^^«*B4B«l=tet^r. 

[0 0 6 8] *|Z. Sg«S<D^B6<D*Py*«*#S£K 

.M<Dift^iroLNTi5fe0j-r^>o ft is, mTa)BJsa>»B6 
*r*o ^^^x^ hfcajBMi-fc^Ti*. mm<omm<D 

»»1-CHHBLfc<k5lc. A***lfc^*^iU«#fl!>U 

*m * * hm ^ *- ^Mt#i y s * 

Jfia>^B6(D^p->^«^*±asiiTii. ^>r^x^h 
ttttfflMlcfBy. HUH^*^«#*7cO)^^^;HM- 

a>tt«36«KB-ar*«fe3«i***ir^*. bbo>»» 

6<D^P^^«*B±B»Cfc^ri*. *DWWSlHlB6 

i *«it*cti=«fcy. T-r ^x^ httumninByn 

[oo69] ^p^^fi-^**SS^fct^r. ^r-r^x 
y. *a>t#-i-ci=««*<a<a:*^itT»i*tt^. *z 

/Jn? < ttyj*C«>fct*. ^x^7 h^UlslB6 o*< 
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[0 0 7 0] **£<D^ffi6<0*P-;/$«^*£3£«ld\ ' 
»\ <*oT 1*4, ftoT. f^x^H^ 

mi o>tt«'ti;ita 2 i icj^ttttttKaactta*:-*-* 

B*«<t4CiA<t?»4. ca><fc5lc*iitr4Cfcfc 

*y. mmmme(o<7 a ^^m^m±^m\t ^-<yji 

ft. *&ft. »7ftfc^\T*MT#4J:?lc«jiM-4 
C <t lz J: y , * & ir v ^ * CD '>ft l^Cttffl ^P7^I^ 

<bA<T'g-4o *fc. SSKE<Dfl28S6lcj3i^T\ -r ^x^7 
hStasiall&eo^fciigijottaaiHlKW^cty. ^*:?;u 

[oo7 i] ±&<D&5\zmf&zixtzmm<?>*m6o<? 
ft. w*ii»B»»©t^r*ta>iMM*«-c*or*. 

9 4>d>tt l*EftJH >P-^l«WCi: pI fig £ ft 
4o *0>IML XXOi^n 6 © 9 a 7 ^ B4«£K1 

§£A*«£&L£3§±£l*4c£*<ft <. «t*a>SS«lc 

4L^«**Lr^ft. ft*>\ «u±o>ftSltta>»ttfcfi 
MLfc^ **iBl*c;h.lc|B£Sft4*a>TM*tt< % 



[0 O 7 2] 

[*Wa>2Mll] GLt. M60>»«lcoi*TRffflfcIftHL 
4o *5SSB<Z>*P'y2«^f6£Mlc£;hli. ^r-f ?x 

<7 httatt!Ba>«i«ft-v>. iiteft^icfciN-c. a*£*l 
fc * t ±at L fc n JH * ? JHl* fc mi 

i=*»rz5i*at?ct^ft<ii^AMctt«*Mr*« 

£*><ft<. sftLfeX«aa>EMMa)^D9^a#«£ 
j«L. ^^*a>*<Pi^E*ffl^p^*«#*as*-r«c: 
£*><T*#4o £fc. **Wa>$D^«4MS£SMlcjs 

t^ri*. ^r-r^x? hTMift<. n£itf*fti&eMMt 

m»*flMM>aAtfirlv tt«**<«Jc**<-r*i4C 

4 e ££>fc. **BB(D^P^^{l**flfe»«l=«fe*ttf. 
@Ie*1«WcJRLT\ fiJ»e»ft-V>v— ^Mffcftft^iB 

4o 

immcDffimumm 

[Hi] **w^«4*Jfia>^iBia)^p^^«^** 
^aa>«fi£*^*r^p *>^EiT*fc4o 

[B2] 3tf-fX^tft4DVD-R$*t»aHtfc 
4o 

[S3] 3tT^>r X^t'fc4D vD-RCD-aj£ffi*LT 

[14] *3gBj§|c&4§IJ6<&ff2iK i 0>* 
Mic felt 4^ v7J^^ ^iHl#IHiia>«*a» 
©T*fc4o 

[15] ftlia>»S i <z>^p^(I#3e£5£filcfcit4 
^^^;u«ltti[DiSc7)«^^^^^P'V^g!T'fc4o 

[16] *Jfi<D^tt1(0^P-V^(l^**»aiCfclt4 

^y \*y httasEtta)»ja**-r^P'v^HT*fc4o 
[07] SMfi(D»Bia>^p^^«*«±K«ica3itft 
ESI**^— *fcfcit4E»^^--7'> h (a) 
-^h77^a)Ot^U >(f«BS^tHM (b) X- 
fc4o 

[0 8] 9tlka>»ailctiit«afBtt;IBKIIIK£DBa) 

sua>«iat£*-r^p **b-c*«. 

[19] **Mlc«4*Jfia>^S8 2a)^p«v^«^*± 
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[13 1 0] *^B^lC^^)||ig(D^®3(7)^P^^{l^^ 1 6 

[hi i] ^mM\zm^>mm.(D^m^o^avom^% 21 

£=&S<Dfg/££^:?p^H^fc£o 22 

[112] *3&BA{zm&mMmms<D5uv / 7m^§£ 23 

[11 3] *SPj?IZ^6i|ffi(7)^gg6(7)^ Uy^m^ 2 5 

^^S^tS^^^f ^p^^H-efe^>o 2 e 

mmDmtjn 2 7 

1 3feT-V 2 8 

2 Xtf^KJU^ — £ 2 9 

3 3fcf$&)U>X 3 0 

4 / N — 37 5 ^— 3 1 

5 -?Jr Y-t* 32 

6 U— tf— 3 3 

7 U— *f — 3 4 

8 j^-nwmn 3 5 

9 X>P— ^ 3 7 
1 0 Pl£ti*Si§ 3 9 
1 1 t-'p— V 6 O 
1 2 C P U 6 1 
1 3 -f ^ x— X 7 O 
1 4 X tf> K;U K7^A 7 1 



ttffiJtttl£linR£iatt 

A**0»[h1» 
*Dir«I»[aI» 



[Hi] 



[B2] 
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14] 



(a) Pu sh-Pu 1 ! 

(b) CLIP out 

(c) BPF out 

(d) WBL 

(e) HP F out — / y jw W lnWW f j*** jj fl JL wM W * ^ ^ 




(f) LPP 



J L 



[H7J 



CM 







;j " u u , 


1 ill!!! j 



ao B1 B2 

\M/wwv 


vwwwv. 




4 : » 



\ 



(19) 



«t#SB 2O02-5O128 



[H19] 
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im 1 2] 



[El 1 3] 
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